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r  o:Et,xarXisrM.Tj  reticles. 

I. — Oh  ah  Old  Lakk-bastn  ni  Soeofhhibb. 
B*  MiBs  Erron. 

THE  district  known  aa  tbo  Wcaldmoors  of  Salop  is  an  anoiant  I 
lake-basin  about  Boven  miles  ia  length,  by  four  in  width.      It.  1 
lies  east  of  the  Wri-kiu,  from  which  the  ground  aloiiea  gradually  f 
down  to  it.      On  the  S.E.,  the  high  ground  of  LilleehaU,  and  its  4 
vicinity,   rieee   more   abruptly,   and   on    the  N.B.  extremity   it  i«,l 
inteieected  by  the  river  Tern,  which  probably  formed  the  principBt|J 
ODtlet.      The  centre  of  the  basin  is  filled  with  peat,  oontaininjr* 
remains  of  oak  and  hazel  trees,  very  rauch  decayed,  and  mattecl 
together  by  thick  layers  of  fibrous  roota,  and  in  the  lower  part,  by  a 
species  of  mou,  of  which  the  fibre  is  too  &nc  for  the  Sphagnum,  bat 
which  it  ia  impossible  to  identify,  on  account  of  its  decayed  condition. 
This  peat  attains  a  thickness  of  about  six  feet      Some  years  ago,  a 
bronze  celt  of  fine  workmanship,  and  which  is  considered  to  have 
been  manufactured  since  the  oonunencement  of  the  iron  age,  was 
found  imbedded  in  it. 

I  have  already  said  that  the  lower  part  of  the  basin,  from 
Cnidgington  to  Bigwood  quarry,  a  distance  of  about  three-quarters 
of  a  mile,  is  intersected  by  the  river  Tern.  At  Crudgington,  on  the 
right-hand  bank  of  the  river,  and  at  about  one  hundred  yards 
distance  from  it,  is  an  extensive  deposit  of  low  level  gravel,  which 
was  opened  by  the  Market  Drayton  Railway  Company,  but  which, 
after  being  disturbed  to  the  depth  of  about  ten  feet,  is  now  closed. 
This  bed  contains  three  layers,  thus.^fine  gravel  mixed  with  rod  sand, 
about  2ft. ;  larger  pebbles,  with  yellowish  sand,  about  2ft.  Gin.,  or 
3ft. ;  pebbles  and  sand,  with  clay,  depth  unknown.  This  gravel  is 
composed  of  very  mixed  materials.  Pebbles  of  granite,  quartz,  flint, 
anil  greenstone,  are  numerous,  as  well  as  fragments  of  the  neigh- 
bouring Red  Sandstone,  and,  occasionally,  rolled  lignite.  A  granite 
boulder,  several  tons  in  weight,  was  quarried  from  it.  It  is  not 
likely  that  a  small  sluggish  river  like  the  Tern,  even  in  its  older 
and  more  powerful  days,  could  have  brought  together,  all  these 
different  materials ;  but  upon  the  hypothesis  of  a  lake,  reoelvvi^ 
iQpplies  from  various  sources,  and  with  ita  waters  teuctouE  to'nuc^ 
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one  principal  outletf. tkb  difficulty  is  explained.  Probably,  too,  much 
of  this  gravel  is  jbho^xemains  of  an  older  drift,  re-sorted  and  arranged 
by  the  river,  siHcertiie  lake  period. 

Passing  ontvArds  to  Bigwood  quarry,  we  find  the  low  shallow 
valley,  throjil^  -^hich  the  river  flows,  intersected  by  a  bank  of  New 
Bed  Sandstohc.*  And  here,  I  doubt  not,  was  once  a  fine  example  of  a 
cliff,  cut  tlyxsagh  by  the  river ;  but  alas,  the  hand  of  the  destroyer 
has  b4pn  at  work,  and  the  face  of  the  cliff  is  completely  quarried 
away,  fo^  building  stone,  defacing  every  natural  trace.  Probably  a 
dan>  i^nc^  existed,  between  this  point  and  Crudgington,  composed  of 
di7fti*i)artially  filling  up  the  opening  in  the  sandstone,  which  might 
tLofr  have  been  much  narrower.  The  river  water  being  thus  pounded 
*.^  boffk  upon  the  low  land,  helped  to  form  the  lake,  and  the  bursting  or 
;'•.,  'gradual  wearing  away  of  the  dam,  to  drain  it. 

Leaving  the  river,  and  passing  on  the  inside  (that  is  the  lake  side) 
*'• ,  of  the  bank,  we  are  struck  with  its  curved  outline,  forming  a  section 
of  a  basin,  such  as  we  may  often  see  in  the  high  ground  surrounding 
a  recent  lake.  Following  the  Market  Drayton  Railway,  we  find  that 
it  here  cuts  through  a  bed  of  grey  mud,  suck  as  might  have  been 
deposited  by  a  sheet  of  still  water. 

Long-lane  brick-field  is  situated  seven-eighths  of  a  mile  from  the 
river  on  its  left  bank,  and  about  eighteen  feet  above  its  present  level. 
It  consists  of  two  layers,  red  clay,  with  numerous  pebbles,  4:ft. ; 
stiff  bluish  clay,  with  rootlets,  5ft.  The  upper  of  these  layers  is 
composed  of  much  the  same  materials  as  the  lowest  bed  of  Crud- 
gington drift.  Pebbles  of  flint  and  granite,  both  pink  and  grey,  are 
equally  common,  with  the  denuded  Bed  Sandstone,  and  fragments  of 
Carboniferous  limestone,  from  Lilleshall.  I  picked  up  one  curious 
specimen  of  the  latter,  containing  stems  of  encrinites,  standing  up  in 
relief,  the  limestone  having  been  weathered  away  between.  The  blue 
clay,  which  I  suppose  to  have  formed  the  original  lake  bottom,  (the 
pebbly  clay  having  been  drifted  over  it,)  contains  numerous  rootlets, 
showing  that  the  water  must  here  have  been  shallow  enough,  to  allow 
of  the  growth  of  bog  plants.  Underlying  the  whole  is  a  layer  of 
loose,  coarse  sand. 

I  should  be  inclined  to  assign  a  date  to  this  lake  about  contem- 
porary with  the  low  level  drifts.  Since  that  period  it  must  have 
been  gradually  filling  up,  until  the  ground  became  firm  enough  to 
afford  a  hold  for  the  roots  of  forest  trees.  Then  came  a  later  period, 
when,  by  the  choking-up  of  the  small  streams  which  drained  it, 
probably  occasioned  by  falling  trees,  it  was  re-converted  into  a 
swamp,  from  which  condition  it  appears  to  have  been  gradually 
subsiding  at  the  time  of  the  compilation  of  Doomsday -book.  The 
local  designations,  often  refer  to  this  period,  as  Kinnersley,  (Kin- 
naird*s  eye,  or  island,)  Eyton,  (Isle  town,)  &c.  Lastly,  the  period 
of  artificial  drainage,  which  took  place  within  the  last  hundred 
years,  and  has  converted  it  into  excellent  pasturage,  and,  in  places, 
arable  land. 

Note.— Two  teeth,  believed  to  be  those  of  Equtu/ottils,  hare  beea  found  in  the 
JoW'letel  drift  on  the  margin  of  the  Weldd-moon. — C.E. 
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Wynne — Denudatim  and  its  Causes.  S 

II. — O^   DxirCTBATIOH   WITH   BEFSBENOE   TO    THE  CoKFIGTJRATION    OF 

THE   GbOUND. 

By  A.  B.  "Wymkb,  F.G.S.,  &c. 
(PLATES  I.  AHD  II.) 

rNTBODUCnON.— The  consideration  of  the  subject  of  Denuda- 
tion requires  so  extensive  an  acquaintance  with  Farms  of  the 
Gratmd  in  a  field  large  enough  to  embrace  all  countries,  that  general 
ooiicliiBicais  must  be  advanced  with  more  or  less  reserve,  in  pro- 
portion to  the  extent  of  our  research. 

What  we  know  concerning  the  external  features  of  other  worlds 
throws  but  little  light  upon  the  manner  in  which  those  of  our  earth 
were  formed.  From  astronomers  we  learn,  indeed,  of  mountains  and 
Talleys  in  the  moon,'  of  more  peculiar  forms  than  those  commonly 
occurring  upon  the  earth ;  and  differing  from  them  in  their  manner 
of  arrangement ;  but  we  have  here  totally  different  conditions  in  the 
supposed  absence  both  of  water  and  atmosphere,  while  the  crater- 
like aspect  of  the  elevations  renders  them  comparable  to  but  one 
kind  of  terrestrial  mountains,  and  that  the  least  connected  with 
denudation.  We  hear  also  of  great  mountains  upon  some  of  the 
planets,  those  in  Venus  being  supposed  to  have  the  enormous  height 
of  twenty-two  miles.^  In  this  case  an  atmospliere  is  believed  to  exist, 
but  wheUier  these  mountains  have  a  similarity  to  those  of  our  satel- 
lite, or  bear  signs  of  denudation  like  those  of  the  earth,  remains  im- 
certain. 

On  the  earth,  liowever,  wliether  from  difference  of  causes  or 
different  developments  of  some  simiLar  agencies,  the  features,  though 
sTiialler,  are  yet  of  sufficient  grandeur,  and  surrounded  by  myst^iiy 
enongh  to  invest  with  considerable  interest  enquiries  into  the 
metliuds  of  their  production. 

Deruuling  Atjencien. — The  various  features  which  the  land  presents 
are  genenilly  un<lerstood  to  have  been  produced  by  a  comparatively 
limitvd  number  of  causes,  sometimes  simpkj  in  their  action,  but  vast 
in  their  results ;  they  are  principally  chemical  changes,  atjueous  denu- 
«luti«»n,  and  the  action  of  volcanoes  in  hea])ing  up  mountiiins  of  a  par- 
tirular  kind.  Of  these,  if  denudation,  either  suba^rial  or  marine,  be 
t.'ikt.n  as  the  immediate  and  principal  cause  of  iho  configuration  of 
the  ground,  a  more  remote  but  not  less  necessary  agency  is  t^>  bo 
ittril»ut«*d  to  forces  of  elevation  and  also  of  depression — having 
brought  <liticrent  portions  of  the  land  within  reach  of  erosive  action. 

Anti'pn'ty  of  these  Agencies. — It  would  be  going  too  far  back  to  spe- 
fiilate  upon  the  ])robal>ility  r)r  otherwise  of  our  planet  having  ever 
[iresented  a  smooth  unbroken  surface  in  every  part ;  enough  that  at 
iuf-aloulably  remote  periods  land  and  water  existed  upon  it;  that  in 
tin.'  water  silts,  sands  and  gi'avels  were  deposited,  and  that,  there- 
tore,  denudation  was  taking  phice  upon  th(}  land  to  an  extent,  some 
i«ka  of  which  may  bo  arrived  at  from  the  great  thickness  of  aqueous 
toniiations  known  to  Geology  at  present. 

VGeolopv  of  the  Moon. — Geol.  Mio.,  Vol.  iii.,  n.  14\. 
•  Wm.  Carter,  M!B.,  Plurality  of  Worlda.— Quart.  Jour.  Scicivce,  ip.  ^^1. 


4  Wymie — Denudation  atul  its  Causes. 

Differences  in  fefUures  of  the  ground  (he  resuU  of  tbrmeimre. — ^In 
seeking  to  discover  from  the  forms  of  the  land,  the  histor j  of 
their  production,  we  soon  hecome  aware  that  marked  differenoeB  in 
them  are  connected  intimately  with  differences  of  geological  strac- 
ture,  and  that  the  shapes  assumed  have  a  stronger  relation  to  suoh 
internal  circumstances,  than  to  the  external  agencies  bj  which  the 
forms  have  been  developed. 

The  denuding  actions  in  these  countries  while  belonging  to  either 
of  the  kinds,  subaerial  or  marine,  are  complicated  by  including  the 
operations  of  ice.  It  is  here  manifestly  less  easy  to  observe  how 
much  of  the  results  are  attributable  to  one  kind  of  denudatioii  or 
another,  than  in  countries  where  ice  is  not  believed  to  have  been  one 
of  the  agencies  employed. 

Notwithstanding  this  glaciation,  it  will  be  seen  that  the  general 
effect  produced  by  denudation  upon  rocks  which  have  common 
structural  peculiarities,  such  as  horizontal  stratification,  etc,  is  nearly 
identical  even  in  widely-distant  localities.  To  take  a  few  illustra- 
tions. The  nearly  flat-bedded  and  steep-sided  hills  of  millstone  grit, 
near  Manchester,  the  tabular  limestone  mountains  in  the  nordi-west 
of  Ireland,  the  very  similarly  shaped  mountains  overlooking  Cairo, 
Suez,  and  the  west  coast  of  the  Red  Sea,  or  those  forming  the  scarps 
of  the  great  Indian  trappean  table-lands,  of  which  the  Western  and 
Malwa  Gh&ts  are  examples,  show  a  general  uniformity  of  aspect 
resulting  doubtless  from  their  nearly  horizontal  bedding.  Very 
different  from  these  are  the  hiU-forms  taken  by  contorted  rocks 
which  are  as  widely  similar  in  their  irregularity  if  in  nothing  else, 
whUe  the  familiar  heavy  outlines  frequently  given  by  denudation  to 
granitic  hills  is  equally  well  marked. 

Some  of  these  example  are  taken  from  a  glaciated  region,  others 
are  exposed  to  the  influences  of  excessive  periodic  rains  and  heat,  and 
others  still  are  situated  in  what  has  been  called  a  rainless  district ; 
but  all  are  instances  of  forms  produced  by  denudation,  and  their  rela- 
tive similarity  is  but  little  affected  by  circumstances  of  climate. 

The  valleys  excavated  out  of  rocks  are  even  more  similar  in 
general  characteristics  than  those  hills  which  have  a  common  geo- 
logical structure ;  marked  peculiarities  being  chiefly  observed  where 
they  may  be  attributed  to  peculiar  actions,  such  as  that  of  ice ; 
although  there  are  some  valleys  whose  denudation  presents  unusual 
smgularity.^ 

Hence  it  may  be  assumed  that  there  is  a  general  tendency  in  rooks 
to  yield  upon  the  large  scale  certain  similar  results  under  the  action 
of  denuding  forces. 

Cliffs :  Svbcerial  and  Marine. — Marine  denudation  being  known  to 
produce  cliffs,  these,  when  they  occur  inland,  have  been  attributed  to 
the  former  action  of  the  sea ;  and  as  it  is  admitted  that  most  of  the 
land  has  been  frequently  beneath  the  ocean,  many  inland  cliffs  must 
have  stood  within  reach  of  its  denuding  influence.  But  lofty  inland 
clifls  very  frequently  occur  in  mountain  recesses  without  such  bold 

>  See  Prof.  RamsaT's  paper,  on  Lake  Basins. — Quart.  Joom.  GeoL  Soc.  toI.  xriii. 
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kaimeB  along  more  exposed  external  portions  of  their  neighbonr- 
hoody  thuB  Teyersing  the  order  of  things  so  often  observable  upon 
existing  ooasts.^  See  Plate  11.  Fig.  6  (Coomassig  Cliff,  1100  feet 
high,  forming  one  side  of  a  glen  or  coom,  near  Sneem,  Co.  Kerry, 
Ireland). 

With  regard  to  the  possibly  subserial  origin  of  these  cliffs,  we 
may  remark,  that,  through  the  joints  by  which  rocks  are  traversed, 
water  finds  its  way  more  or  less  vertically  downwards,  tending  to 
aeparate  masses  in  this  direction  which — ^when  deprived  of  support 
by  springs,  streams,  ice,  or  it  may  be  in  some  cases  even  by  sea 
waves — naturally  fsill  away,  leaving  vertical,  or  approximately  ver- 
tical, faoBB  of  rock  behind.' 

In  limestone  rocks  this  action  may  be  specially  well  observed. 
The  illustration,  Plate  L  Fig.  4,  represents  one  of  many  fissures  be- 
ooming  gradually  enlarged  along  the  brow  of  Benbulben  mountain 
in  Sligo.  At  A,  a  smaller  one  is  beginning  to  open,  another  has 
separated  a  pinnacle  of  rock  at  B,  and  others  have  caused  landslips 
md  vertical  clifis  in  many  places  about  this  locality.  Even  clay, 
drift,  or  alluvial  detritus  contains  joints  or  lines  of  division  [see 
Plate  IL  Fig.  8,  Lines  of  dislocation  or  division  in  drift  (sand,  clay, 
and  grawel),  at  Goldengrove,  Co.  Tipperary,  Ireland  (see  explanation 
of  Sheet  126,  Mem.  Geol.  Surv.  Ireland)]  ;  and  although  it  might  be 
supposed  in  such  homogeneous  materials  rain  channels  would  always 
oommence  gradually,  one  has  only  to  observe  how  frequently  nullahs 
at  their  sources  issue  from  abrupt  vertical  banks,  which  sometimes 
overhang,  to  see  that  rain  not  only  acts  upon  the  surface  of  the 
^ound,  but  also  in  some  cases  at  considerable  depths,  to  which  it 
finds  its  wav  in  the  manner  above  described. 

Long  lines  of  inland  cliffs,  forming  terraces  above  one  another, 
are  assumed  to  have  been  caused  by  successive  actions  of  coast 
denudation.  Against  this  natural  conclusion  it  would  be  diffi- 
cult to  argue,  particularly  in  the  case  of  countries  otherwise  known 
to  have  been  submerged,  while  the  reasoning  in  favour  is  strength- 
ened by  parallelism  of  the  lines  to  each  other,  and  sometimes  to  the 
plane  of  the  horizon. 

Nevertheless  some  long  cliff  terraces  can  be  pointed  out,  like  those 
in  the  County  of  Sligo,  on  Benbulben  mountain,  (part  of  which  is 
Been  sketched  in  Plate  I.  Fig.  6),  presenting  such  an  appearance  as  the 
cliff-forming  strata,  being  bent  into  an  anticlinal  curve,  which  is 
followed  instead  of  being  intersected  by  the  line  of  cliffs,  the  contrary 
to  what  might  have  been  expected  if  their  base  had  remained  for  a 
long  period  at  sea  level. 

Other  peculiarities  in  limestone  cliffs  occur,  among  the  Burren  hills 
in  Clare,  for  instance,  being  equally  well  marked  on  all  sides  of 
narrow  valleys  and  around  nearly  circular  hills,  instead  of  presenting 
stronger  evidence  of  exposure  to  marine  erosion  on  the  exteriors  of 
^e  hUl  groups,  or  like  many  existing  islands,  at  one  side  than  another. 

'  Sec  Mr.  Maw's  paper. — Geo.  Mao.,  No.  28. 

*  Since  the  aboTe  was  written  a  yeir  similar  observation  has  apneared  in  a  i^a^ei 
^  fife  types  of  Eartb'^  aarface,  in  the  United  States,  by  Mr.  Le&ley. 
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These — together  with  the  absence  of  eontLnuoofl  terraoes  on  mouni- 
tains ;  *  not  formed  of  horizontal  limestone,  but  lying  between  these 
limestone  districts,  while  it  may  fairly  be  supposed  that  all  were  sub- 
merged at  the  same  time, — are  points  tending  to  throw  doubt  upon  the 
marine  origin  of  certain  of  these  cliffs  and  terraces  (the  crags  and  fis- 
sures of  which  aboimd  in  evidence  to  proTe  the  powerful  action  of  rain 
water) :  for  it  can  hardly  be  supposed  that  the  sea  had  power  to  form 
cliff-lines  only  out  of  limestone  or  horizontal  strata :  the  coast  of  the 
intervening  mountainous  country  formed  of  other  rocks  in  various 
positions,  presenting  some  of  the  finest  examples  of  sea  difis  along 
this  part  of  the  Atlantic  shore. 

Isolated  Pillars  and  Openings, — ^We  may  find  instances  of  isolated 
locky  pillars  upon  hills  the  very  aspect  of  which  suggests  that  the 
stone  is  being  gradually  disint^rated  by  rain,  (such  as  are  repre- 
sented in  Figs,  1  and  2  Plate  I),'  and  also  along  coast-lines  where 
they  are  as  evidently  the  resulte  of  marine  denudation  (an  example 
being  given  in  Fig.  3,  Plate  I).' 

In  like  localities  natural  openings  may  be  sometimes  found  tun- 
nelled through  rocks,  thus  a  vacant  space  allows  the  light  to  be  seen 
through  the  profile  of  one  of  the  rugged  rain-worn  hills  on  the  south 
side  of  the  Great  Indian  Peninsular  Railway,  at  some  distance  firom 
the  Lanowlee  station  in  the  Decoan ;  and  another  remarkable  in- 
stance occurs  in  the  sea  cliffs  of  Innishnabro,  one  of  the  Blasket 
Islands,  off  the  coast  of  Kerry,  where  the  nearly  vertically  bedded 
rocks  are  pierced  by  large  openings  one  above  the  other  (Plate  IL, 
Fig.  7). 

These  examples  will  show,  not  so  much  that  they  are  in  both  cases 
evidence  of  marine  action,  as  that  either  marine  or  subsdrial  li^ncies 
may  imder  certain  conditions  produce  similar  forms. 

SuhcBrial  Denudation  of  Limestone,  etc. — Subeerial  denudation  is 
perhaps  most  plainly  visible  upon  limestone  rooks.  At  all  events 
its  powerful  influence  upon  ti&em  cannot  be  denied,  whether  observed 
on  cliffs  or  upon  mountain  slopes,  in  the  peculiar  rain  channels  with 
which  the  rock  is  sometimes  furrowed,  in  caves  and  subterranean  river 
courses,  or  whore  boulders  of  different  kinds  rest  upon  pedestals  of 
this  rock,  marking  Hie  d^th  to  which  surrounding  portions  of  the 

^  My  friend,  Mr.  Kinahan,  in  his  paper,  "  Notes  on  some  of  the  Drift  in  Ireland." 
— Boyal  Ged.  Soc.,  Ireland,  March  4, 1866 — speaks  of  lines  of  cliff  in  the  hiUs  of  Tar 
Connaui'ht.  The  cliffs  alluded  to  are  supposed  to  he  of  the  disconnected  kind  (of 
which  that  at  Cooiaassig  is  giren  as  an  example) :  their  marine  origin  not  heing 
strongly  soggested  by  their  appearance,  which  certainly  differs  widely  from  that  <» 
the  continuous  cliffs  and  terraces  in  either  the  Burren  or  Biigo  districts.  Their  oe- 
corrence  between  certain  sets  of  contour  lines  related  to  sea  leyel  maT  he  as  much  a 
matter  of  course  or  of  accident  as  the  result  of  marine  action,  unless  it  can  be  proved 
that  the  whole  country  was  derated  equally,  or  at  the  same  rate,  with  reference  to 
the  present  horizon. 

'  Fig.  1. — From  a  trappean  hiU  at  Wassid  near  the  foot  of  the  Inelines  by  whidi 
the  Ot.  Indian  Peninsular  Railway  crosses  the  Western  Oh&ts.  Fig.  2. — Part  of  a 
sketch  from  the  elevated  hill  station  of  Matheran,  between  the  On&ts  Proper  and 
Bombay, — (Trap  rock). 

*  Fig.  3.—*' The  Old  Man  Bock"  formed  (as  well  as  can  be  recollected)  of  Purple 
Grit.    Mouth  of  Bulls  Creek,  Sooth-si^  of  J/ingle  Promontory,  Ireland, 
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latter  have  been,  oomparatiYely  recently,  removed  by  the  action  of  nun. 
Still  this  atmospheric  action  is  sometimes  slighter  upon  limestone 
than  upon  other  rocks,  as  may  be  witnessed  in  ruins  and  old  build- 
ings, the  masoniy  of  which  includes  both  limestone  and  sandstone.^ 

Trappean  rocks  frequently  yield  to  this  action  more  readily  than 
limestone ;  and  even  where  silicious  ones  form  large  masses,  local 
prevalence  of  joints  or  alternations  of  strata  may  jG^vour  the  denuding 
power  of  the  atmosphere. 

Almost  every  rock  fragment  we  pick  up  is  found  to  be  weathered, 
and  if  we  observe  a  mountain  slope  covered  with  bare  shingle,  the 
result  of  subaerial  action,  we  cannot  doubt  its  power  to  carry  on  the 
redaction  of  the  fragments  to  their  idtimate  disintegration,  or  that 
the  vast  quantities  of  alluvium  thus  produced  and  left  upon  lower 
portions  of  the  surface  indicate  but  partially  more  extensive  oper^ 
ations  of  this  nature.  The  power  of  this  agency  to  denude  the  land 
being  admitted,  it  follows  that  the  excavation  of  valleys  and  forma- 
tion  of  hills  is  only  a  matter  of  time.' 

Coast  lAnes. — Although  the  sea  coast  has  a  certain  relation  to  the 
form  of  the  land,  it  may  be  doubted  whether  it  has  any  to  show  that 
the  surface  of  the  latter  has  depended  for  its  shape  upon  marine 
d^indaiion.  To  remove  such  doubt  it  must  be  proved  that  all  parta 
of  the  exUUng  surface  have  been  successively  acted  upon  by  the 
86a,  and  consequently  that  atmospheric  influences  have  not  since 
materially  altei'ed  its  configuration ;  but  this  is  just  the  point  in  dis- 
pute among  the  advocates  of  marine  versus  subserial  denudation,  and 
is  certainly  far  from  being  proved. 

Where  deep  valleys  in  a  mountainous  country  o^xju  down  to  the 
coast  the  sea  enters  them,  but  shows  its  denudinfif  power  most  upon 
the  ]^rojecting  lands  between  ^ — as  might  have  been  expected  to  occur 
if  the  Valleys  were  produced  l)y  atmospheric  agencies. 

It  is  hiirdly  necessary  to  allude  to  the  e^ddence  that  the  British 
Isli^s  at  no  (list^mt  geological  period  had  a  greater  extent ;  while 
around  the  South  of  Ireland  the  fre(|ucnt  occurrence  of  peat  below 
liigh  water  mark,  even  close  to  the  boldtT  portions  of  the  coa^st,  serves 
to  show  that  some  of  the  present  sea-cliSs  can  hardly  be  entirely  due 

^  Numerous  instances  of  the  slow  rate  at  which  even  limestone  weathera,  and  there- 
fore the  enormous  time  reouired  to  produce  results  so  evident,  are  familiar  to  most 
ohscrvers.  An  inscribed  slao  of  tliis  rock  in  the  interior  face  of  the  battlement  of  a 
bridj^e.  a  couple  of  miles  west  of  Athlone,  although  somewhat  weathered,  distinctly 
showed  iu  the  year  1862,  a  date  100  years  previous.  Another  limestone  slab  in  a  very 
similar  situation,  facing  the  E.S.E.,  (The  Liberty  Stone),  at  Whitehall  Bridge,  near 
Limerick,  has  an  inscription,  in  raised  characters,  about  one-eighth  of  an  inch  relieved. 
The  stone  is  but  slightly  weathered ;  the  inscription,  except  in  the  last  figure  of  the 
date,  is  perfect,  and  the  date  is  1635.  The  preservation  of  glacial  stria)  upon  some 
smooth  surfaces  of  limestone,  indicates  a  certain  variability  in  amount  of  subxrial 
action. 

*  The  absence  of  references  prevents  further  allusion  here  to  the  subject  of  valleys 
which  are  lower  than  sea-level  or  those  which  being  vallejs  of  denudation  discharge 
water  over  rock  barriers  at  a  greater  height  than  that  oi  their  interior  parts.  The 
glacial  origin  of  these  will  be  found  discussed  in  Professor  Ramsay's  paper  to  the  Geol. 
Soc.  Lend.,  Vol.  xriii.,  p.  185. 

»  See  "On  Watersheds,  by  Geo.  Maw,  F.G.S.  etc.— Gbol.  Mao.  Vol.  IIL  No.  8, 
p.  344."  and  the  outline  of  the  S.  W.  Coast  of  Ireland. 
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to  the  action  of  recent  marine  erosion,  unless  it  be  admitted  that  the 
seas  at  full  tide  can  cut  high  cliffs  out  of  hard  rocks,  and  carry  away 
their  debris  without  removing  the  soft  peat  which  rests  near  their 
base. 

The  part  of  the  Irish  Coast  reaching  from  Waterford  westward  by 
Mine  Head  to  beyond  Youghal  Bay  presents  from  the  sea  a  line  of 
cliffs,  with  some  intervals,  where  vcdleys  open  upon  it.  At  the  latter 
place  a  quantity  of  peat  may  be  observed  between  tides  along  the 
strand ;  approaching  at  one  spot  within  a  few  yards  of  the  cliffs  at 
the  mouth  of  the  River  Black-water.* 

If  the  coast  line  here  merely  coincides  with  a  portion  of  an  older 
one  we  should  expect  to  find  ihe  old  sea  cliff  following  inland  such 
contour  lines  of  the  ground  as  would  include  the  present  one,  but 
although  the  ridges  of  that  countiy  frequently  have  steep  sides,  there  is 
no  inlaiid  cliff  continuous  with  that  which  edges  the  coast,  nor  is  there 
any  reason  to  believe  in  ihe  existence  of  one  concealed  by  drifL  Sup- 
posing the  coast  line  now  to  coincide  entirely  with  an  earlier  one,  the 
land  since  the  latter  was  produced  must  have  presented  a  marked  range 
of  cliffs,  at  some  unknown  distance  from  the  sea,  such  as  is  not  now 
to  be  found  at  a  greater  altitude  in  that  neighbourhood,  and  must 
subsequently  have  been  depressed  almost  exactly  to  the  same  level 
which  it  occupied  before  the  peat  was  formed,  and  this  without  the 
peat  having  been  washed  away  during  the  depression  or  since  it 
occurred. 

Otherwise,  if  we  suppose  the  denudation  of  the  valleys  which  open 
upon  this  coast  to  have  removed  continuations  of  the  older  cliffs, 
either  inland  or  across  their  mouths,  while  the  formation  of  the  now 
submarine  peat  was  taking  place  it  follows  that  this  denudation  was 
subaBrial  and  unconnected  with  the  sea,  thus  pointing  to  the 
probability  that  the  outlines  of  coasts  are  mainly  the  results  of 
depression,  and  that  their  configuration  frequently  depends  upon 
forms  produced  by  subaerial  denudation.' 

*  The  YaUey  of  which  is  attributed  to  suhaBrial  denudation  by  Profeaaor  Jukes  in 
his  able  paper  and  interesting  letter,  See  Quart  Joum.  Geol.  Soc.  Lond.,  Vol.  ZYiii., 
and  Gbolooical  Magazine,  Vol.  III.,  No.  5,  p.  232. 

With  reference  to  the  foot  note  to  Mr.  Kinahana  paper.  "  On  the  Rock  basin  of 
Lough  Corrib,*'  Qbolooical  Maoasinb,  Vol.  III.,  (Not.  1866,)  p.  495. — Supposing 
the  morass  mentioned  to  be  below  high  water  mark,  if  a  sand  bar  was  thrown  up  by  the 
sea,  the  swamps  behind  it  would  naturally  become  a  receptacle  for  peat  independently 
of  the  prior  submergence  of  other  localities.  The  argument  requiring  the  former 
existence  of  sand  bars  around  so  much  of  the  bolder  coasts  of  Ireland,  hardly  explains 
their  wholesale  remoral,  while  the  supposition  of  depression  would  agree  with  the 
similar  occurrence  on  the  East  Coast  or  England.  (See  Mr.  J.  Qeikie's  paper  **  On 
the  Forests  and  Peat  Mosses  of  Scotland.  Tx«ns.  Rl.  Soc.,  Edin.,  Vol.  xxiv).  In  the 
example  at  Toughal  a  beach  has  been  thrown  up  aboye  and  resting  on  the  peat,  which 
is  saia  to  extend  out  beneath  the  bay  at  low  water,  and  was  observed  when  ihe  tide 
was  very  far  out,  or  nearly  at  its  lowest,  beneath  the  sea  as  far  as  footing  could  be 
obtained.  • 

*  Among  many  examples  showing  somewhat  of  the  rate  of  erosion  effected  by  the 
sea,  the  case  of  the  all  out  pre-historic  Beehiye  Village  of  Fahan,  in  Kerry,  may  be 
mentioned — a  portion  of  which  remains  upon  the  verge  of  the  sea  cliffs  at  Slea  Head: 
or  the  tradition  that  Horse  Island  has  been  detached  oy  the  sea  from  Bolus  Head  in 
the  same  county ;  similar  instances,  save  in  the  softer  nature  of  the  materials  removed, 
are  the  old  Abbey  and  graveyard  encroached  upon  by  the  sea  at  BallinskeUigs  Bay, 
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Plains. — ^The  observations  of  Professor  Jukes,*  that  the  lesser  eleva- 
tions  around  a  summit  decline  in  altitude  as  they  recede  from  it,  so  as 
to  suggest  the  former  existence  of  a  wide,  gently-sloping  plain,  is  in 
uniformity  with  the  fact  that  the  superficial  inclinations  of  ancient 
ground  subsequently  became  sea  bottom,  covered  by  unconformable 
deposits,  often  sloping  at  very  low  angles  ;  although  in  many  instances 
there  is  reason  to  assimie  that  peaks  and  valleys  like  those  of  our 
own  time  were  not  absent.  We  can,  however,  form  but  a  vague 
idea  as  to  the  shape  of  the  original  surface  of  the  ground  before  the 
denudation  of  any  particular  locality  began  to  take  place,  because 
that  surface  has  been  removed,  and  so  few  land  surfaces  of  any 
period  are  known  which  have  not  suffered,  more  or  less,  from 
domdation. 

The  origin  of  plains  is  perhaps  the  greatest  difficulty  in  the 
question  of  production  of  forms  by  denudation.  We  can  conceive 
of  sea-clifb  being  forced  into  existence  by  waves,  or  inland  pre- 
cipices being  the  result  of  slow  atmospheric  agencies ;  of  gaps  being 
oat  in  the  land  and  portions  isolated  by  marine  action ;  and  of  deep 
valleys  being  gradually  eroded  by  ice  or  rain ;  but  the  production  of 
laige  plains,  irrespective  of  the  kind  or  stratification  of  their  rocks, 
is  not  so  easy  to  realise,  perhaps  because  we  do  not  absolutely  see 
them  in  process  of  formation. 

Knowing  that  the  sea  continually  eats  away  the  land,  we  can 
imagine  that  its  action,  being  continued  indefinitely  upon  land  at 
rest,  would  produce  some  sort  of  plain  ;  but  it  is  hard  to  conceive  of 
this  horizontal  action  upon  rock,  insoluble  in  salt  water,  having  no 
limit :  while  if  the  land  were  chan^ring  its  position,  slopes  would  be 
more  likely  to  result  than  either  cliffs  or  plains. 

Most  plains  are  formed  of  ground  sloping  at  various  low  angles  (in 
tlie  case  of  alluvial  flats,  even  these  low  angles  are  concealed  by  a 
surface  more  nearly  horizon  till),  but  although  the  sea  seems  to  be  the 
most  likely  cause  for  such  an  undulating  surface,  we  do  not  generally 
find  that  plains  are  bordered  by  old  sea-cliffs.  It  may  be  said  that 
these  could  only  be  expected  where  an  interval  of  rest  took  place 
in  the  elevation  of  the  land  ;  yet  while  this  seems  reasonable,  we 
must  bear  in  mind  that  something  approaching  to  such  an  interval 
appears  to  have  been  requisite  for  the  production  of  a  plain. 

We  may  suppose,  if  the  space  between  England  and  Ireland  were 
elevated  above  sea  level,  a  large  but  not  quite  horizontal  plain  would 
oxist,  with  marked  lines  of  cliff  along  each  side  :  the  ground  would 
be  covered  with  recent  marine  deposits — rivers  would  drain  the 
Water  off,  and  yet  it  would  be  difficult  to  say  that  none  of  the  con- 
fi^ration  of  the  land  was  due  to  old  suba}rial  denudation,  as  wo 

i      know  that  land  beyond  the  limits  of  the  coast  line  of  Ireland  has 

I      Wn  submerged. 

I         Ttie  old  sea-cliffs  would  mark  the  passage  from  lower  to  steeper 

I 

near  the  latter  of  the  above  localities,  and  the  ancient  graveyard  of  Mahim,  partly 

'a*hed  away  at  the  northern  extremity  of  Bombay  Island. 

'  In  his  paper  '*  On  River  Valleys  of  the  South  of  Ireland."     Quart.  Joum.  Geol. 

Soc.,  London,  Nov.,  1862  (p.  402). 
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ground,  such  as  we  have  no  examples  of  around  the  plains  whidi 
now  occupy  so  much  of  the  centre  of  Ireland ;  hut  it  is,  perhaps, 
hardly  fair  to  speculate  as  to  the  entirely  marine  origin  of  these 
plains  from  the  appearances  presented  where  the  junction  between 
their  old  surface  and  its  covering  of  drift  is  seen,  as  we  cannot  tell 
how  much  of  these  appearances  may  be  due  to  the  action  of  field-ice 
or  other  glacial  agencies.  However,  if  we  turn  to  the  elevated 
plateaux  of  the  Deccan  in  India,  they  afford  even  less  positive 
evidence  of  having  been  sea-bottoms,  in  the  absence  of  rolled  detritus 
or  wave-worn  debris  to  indicate  the  approaches  to  ancient  coasts,  and 
yet  their  character  as  plains  is  most  strongly  marked. 

In  many  cases  we  are  unable  to  say  what  the  stratified  conditions 
of  the  rocks  beneath  such  features  may  be ;  in  many  others  we  find 
a  rough  parallelism  between  the  stratifioation  and  the  surface,  and 
in  some  instances  we  have  underneath  them  bedded  rocks,  both  flat 
and  undulating,  as  well  as  highly  inclined.  If  any  rule  exists,  it 
may  be  indicated  by  the  obs^ation  that  where  plains  occur,  the 
rocks,  if  stratified,  are  often  nearly  horizontal ;  or  if  inclined  and 
contorted,  or  of  igneous  origin,  they  may  have  a  certain  genexml 
equality  of  texture,  resulting  from  a  wide  extension  of  one  kind  of 
rook,  or  from  a  greatly  jointed,  cleaved  or  frangible  condition,  sndi 
as  would  facilitate  their  destruction  by  sea-breakers. 

It  is  no  new  observation  that  rain  seems  to  act  vertically,  its 
tendency  always  being  to  produce  steep  ground  where  it  is  not 
accumulating  materials — thus  we  are  obliged,  in  the  absence  of  any- 
thing more  likely  to  produce  them,  to  attribute  the  formation  of 
plains  to  the  action  of  the  sea. 

Conclusion, — In  concluding  these  observations  it  need  only  be  said 
that  the  consideration  of  this  subject  strengthens  the  conviction  that 
all  the  forms  of  the  land  cannot  be  fairly  attributed  to  any  one  kind  of 
denudation  with  which  we  are  acquainted : — ^that  the  similarity  of  the 
general  restdis  notwithstanding  differences  in  the  causes  from  which 
they  may  have  proceeded,  and  their  dose  connexion  with  geological 
structure,  involves  their  origin  in  some  obscurity,  which  may  lead  to 
error,  if  a  prejudice  exist  in  favor  of  either  marine  or  sub-aerial 
agency,  and  that  while  great  changes  are  effected  by  the  endless 
action  of  the  sea,  the  equally  continuous  atmospheric  agencies  are 
sufficiently  x)owerful  to  produce,  in  the  lapse  of  time,  results  so  enor- 
mous, that  time  also  is  required  for  their  full  appreciation. 

EXPLANATION  OP  PLATES. 

Plats  I. 

Fig.  1.  Sketch  of  a  Trappean  hill  at  Wanid,  near  the  foot  of  the  Indinet  hj  which 
the  Great  Indian  Peninsular  Railway  croeses  the  Western  Gh&tB. 

2.  Part  of  a  Sketch  from  the  elerated  hill-station  of  Matheran,  hetween  the 
Ghats  Proper  and  Bomhaj  (Trap-rock). 

8.  **  The  Old  Man  Bock,"  formed  (as  well  as  can  he  recolleeted^  of  pupla  Grit : 
mouth  of  Bull's  Creek,  South  side  of  Dingle  Promontory,  Ireland. 

4.  Sketch  from  the  hrow  of  Benluhen  Mountain,  in  SUgo.     uL  Fissure  he- 

nnning  to  open.    B,  Detadied  pinnacle  of  rock. 

5.  Sketch  of  part  of  a  long  Cliff-terraoa  on  Benluhen  Mountain,  Connty  of 

Sligo. 


Awn— tfarJfliiifewM  Stfcia'^iK  Tfti*. 

pLATn  11. 
Wig.  6,  CoonuHig  CUd'.  1100  feut  higti,  furming  oilp  iiik<  oT  a  glca  or  oooio,  n 
Sneem,  Co.  Kerry,  Ireland. 
7.  IimiahnKhro,  one  of  ttm  Blasket  Isluidi.  off  the  eaiut  of  Ecny.     The  ntnrtjr 

rortinUlT-bedded  rockt  ire  pierMd  by  largo  npooinjs,  oao  a1»>a  anather. 
B.  Liim  of  dislocHtinn  or  diviaian  in  Drift,  fBnnd.  e\ay,  and  gravel,)  itt  GoUoll- 
gmre,  Uo,  TipiMrary,  Irolaod. — (See  Explooaton  of  Sbwt  120,  Hduii. 
GmL  Survcj  of  Ireland), 

in. Ox  THK  LOWEB   C&BBONIrEBaUS  BoOKS  OF   NORTH   WaLBS. 

By  A.  B.  Gbeen,  M.A.,  F.G.S, 

IT  18  well  known  liiat,  though  the  CoaJ  Fields  of  Lancashire  and 
North  Wftlca  are  now  partoil  from  one  another  at  the  surfaeo 
by  n  broad  tract  of  New  Eed  Sandstone,  there  is  i^easou  to  bBlieva 
that  the  two  aro  connected  underground,  and  are  both  {i&rts  of  one 
and  the  same  groat  deposit ;  and  that  the  beds  which  in  Lanoaahiro  and 
Cheshire  dip  out  of  sight  below  the  Bed  moaaures,  reappear  in  Flint- 
shire and  Uenliighshire.  Attempts  have  been  made,  I  believe,  to 
identify  the  individoal  coal-beds  of  tlic  two  digtricta,  but  I  do  not. 
know  with  what  snucege.  During  a.  abort  stay  at  Llangollen. 
yemiB  ago,  I  ventured  on  a  like  t^sk  for  the  Lower  Oarboniferoul' 
Bocks,  and  though  the  time  at  my  die]x>sal  allowed  of  only  soani^l 
obeervationB,  these  were  recorded  in  my  note-book,  in  hopes  that  aatr 
opportunity  mi^t  ooour  of  filling  in  the  sketch  thos  roughly  traceA 
out.  No  such  chanoe  has  befallen,  or  seems  likely  to  befall  me,  an4" 
in  the  hope  that  the  notes  I  then  made  may  aid  some  one  who,  with 
more  leisure,  is  willing  to  attempt  a  fiiU  solution  of  this  problem,  I 
now  pnt  them  forward  as  a  rough  approximation. 

The  beds  between  the  Coal  Measures  and  the  Mountain  Limestone 
in  North  Wales  have  generally  been  classed  as  Millstone  Grit,  but  I 
most  beg  leave  to  draw  attention  to  the  foot  that  this  designation 
ii  sn  exoessiTely  vs^e  one,  the  limits  of  that  sub-formation  being 
very  differently  defined  by  different  authors.  We  must  therefore, 
before  we  can  have  any  definite  meaning  in  calling  a  group  of 
beds  HiUstone  Grit,  state  whose  olassification  we  are  following. 
In  the  present  paper  I  will  use  that  laid  down  by  the  Geological 
Survey  for  the  Carboniferous  Bocks  of  Lancashire,  which  is  as 
follows: — 

Lona  Coal.  Uiuiran. 

Fint  Grit,  or  "  Bongh  Eoek." 

Shale. 

Beoond  Grit,  or  "Eialinfden  Flagi." 
•   Shale.    ^"  Bnrakibottom  beda.''] 


i 


t 


Third  Ont    (Fint  nilUtane 


le  anthor*.} 


Fourth  Grit     fThe  Kcond  millitone  of  some  aathon.) 

(Shalea. 
1. 1  Tor*d*le  Grit. 

taiuiH. 

i.    Toredale  isiidifanMc. 
3.    Bla<^  ihale*  with  thin  etrtbjr  limettenes. 
CaaBOKiriKocs  oa  Moomam  LnaaiOHS. 
Uy  wish  was  to  detennine  whether  tibe  above  sub-divinoni,  ot  tt 
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of  them,  oould  be  recognised  among  the  Lower  Garboniferons  Bocks 
of  North  Wales,  and  I  came  to  the  conclusion  that  the  MiUstone  Orit 
is  there  feebly  represented,  and  that  the  greater  part  of  these  beds 
is  more  likely  to  be  the  equivalent  of  a  portion  of  the  Toredale 
Group. 

J  hope  I  shall  not  be  thought  guilty  of  presumption  if  I  seem  to 
differ  from  the  eminent  geologists  who  have  called  the  whole  of  the 
rocks  under  consideration  Millstone  Grit.  These  authors  seem  to  me 
to  have  used  that  name  in  a  wide  and  somewhat  vague  sense,  mean- 
ing by  it,  any  sandstones  which  are  found  between  the  Goal  Measures 
and  the  Mountain  Limestone;  and  they  would,  I  have  no  doubt, 
have  classed  as  Millstone  Grit,  the  beds  which,  under  &e  scheme 
just  given,  form  the  two  upper  divisions  of  the  Yoredale  Bocks.  The 
difference  is  thus,  after  all,  one  of  words*  only ;  and  all  I  can  claim 
is  to  have  endeavoured  to  give  a  rather  more  detailed  account  of 
these  rocks,  and  to  fix  more  definitely  their  place  in  the  geological 
scale ;  with  what  success  further  research  must  determine. 

The  rocks  I  was  able  to  examine  cover  a  belt  of  country,  about  two 
miles  broad,  between  the  Flintshire  Coal  Field  and  the  Mountain 
Limestone  of  the  Eglwysegle  Bocks,  and  consist  of  sandstones  parted 
by  beds  of  shale. 

A  good  section  of  the  lowest  beds  is  seen  near  Tan-y-Castell,  one 
mile  and  a  quarter  north-east  of  LlangoUen.  It  is  figured  in  the 
woodcut  below,  and  shews  the  following  beds,  in  ascending  order. 

Section  No.  1. 

f  1.  Solid  grey  limestone. 

2.  Limestone,  thinly  bedded,  somewhat  earthy.  Corals  and  shells  in 
plenty. 

3.  Flaggj  limestone,  sandy,  and  holding  here  and  there  many  small 
quartz  pebbles.    Band  of  encrinitfu  limestone  at  the  top. 

4.  Very  closely-grained  hard  sandstone,  highly  quartzose,  with  small 
white  quarts  pebbles,  most  likely  a  calcareous  cement,  weathers 
into  a  honey-combed  form. 

6,  Finely  graineo,  softish  sandstone,  here  and  there  lull  of  small,  white 
quartz  pebbles. 

A.  Light  sandy  drift,  pebbles  of  slate  and  igneous  rocks. 

B.  Boulders  of  yarious  igneous  rocks. 

A.  B. 


Mountain 

LmESTONB. 


1  2  8  4 

SBCnON  AC&OHS  THE  EoLWTSBGLB   RoCKS,  NEAR  TaN-T-CaSTELL. 

Though  not  immediately  connected  with  our  subject,  the  gradual 
passage  upwards  from  the  limestone  into  the  sandstones  is  worth 

^  A  recollection  of  this  fact  would  haye  sayed  much  needless  controyersy  as  to  which 
of  the  many  schemes  for  the  subdivision  of  the  Lower  Carboniferous  Kocks  is  most 
natural,  AH  must  be  alike  artificial  and  matter  of  conyenience,  for  the  simple  reason 
that,  with  local  exceptions,  the  Carboniferous  Group  is  conformable  from  top  to  bottom, 
and  so  no  lines  of  subdivision  have  been  marked  out  in  it  by  nature.  One  scheme 
may  be  more  handy  for  certain  districts,  or  more  suited  to  individual  taste,  than 
another,  but  this  does  not  make  it  more  natnraL 
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Dotioe.  The  upper  beds  of  the  former  were  in  places  full  of  small 
pebbles  of  white  quartz,  and  the  bed  (No.  4)  seemed  at  times  to  pass 
mto  a  limestone. 

The  sandstone  (No.  4)  forms  a  ridge  to  the  east  of  the  limestone 
cliffs,  and  if  we  follow  this  northwards  for  a  ooiiplo  of  miles  or  so  we 
oome  to  a  deep  valley  rmrning  down  by  Tyfynuchaf,  along  which  the 
rest  of  the  sandstone  group  is  laid  open  in  the  brook  course,  showing 
OS  the  following  beds : — 

SscrnoN  No.  2.    (Beds  in  ascending  order.) 

1.  Sandstone  (No.  4)  of  the  former  section. 

2.  Oap,  no  section. 

3.  Thinly  hedded,  shirery,  cream-coloured  rock,  with  a  smooth  mailj 

fracture,  (Froduetui^  8pirif$rJ, 

4.  Gap,  no  section. 

6.  Hud,  finely-grained,  light-coloured  grit 
%                        6.  Short  gap,  no  section. 

7.  Hard,  n«y,  sandy  shale. 

8.  Hard  miely-grained  grit. 

9.  Black  shale,  ahoat  fimen  feet  thick,  with  a  hand  of  earthy  limestone 

containing  Productm^  Sptrifer,  and  Folypora, 

10.  Closely-grained  grit,  some  of  it  coarse. 

11.  Very  coarse,  massiTC,  rough  grit,  and  conglomerate,  containing 

much  felspar,  the  decomposition  of  which   makes  the  rock 

crumhly. 
p     ,         (12.  Dark  shale. 
\AiKL       I  j3   ^^^  ^^^  Ganister  floor. 
MSA8I7RES.  y  ^^^  Hard  closely-grained  sandstone. 

The  thickness  of  the  beds,  from  No.  1  to  11  inclusive,  is  shown  by 
the  sections  of  the  Geological  Survey  to  be  between  800  and  1000 
feet. 

About  three  miles  east  of  Llangollen  I  got  a  good  section  of  the 
bed  Xo.  11,  and  there  a  coal  about  1ft.  Gin.  thick  lay  very  close  on 
the  top  of  the  grit. 

Tliese  were  all  the  observations  I  was  able  to  make,  and  I  grant 
they  are  scanty  enough,  but  the  characters  of  some  of  the  rocks  are 
so  marked  that  I  felt  sure  I  recognised  in  them  some  well-known 
acquaintancxis  of  Lancashire  and  N<.)rth  Staftbrdshire. 

And  fii*st.  No.  11  has  all  the  distinguishing  marks  of  the  Rough 
Rock  of  those  counties,  and  it  has  besides  lying  upon  it  a  coal  which 
may  correspond  to  the  Feathercdgo  Coal  of  Lancashire.  The  highly 
felspathic  character  of  the  bed  is  the  guide  I  trust  to  most,  but  be- 
sides that  there  was  a  likeness  not  easy  to  describe  in  words,  but 
percei)tible  to  a  practised  eye. 

1  failed,  however,  to  find  among  the  sandstones  below  this  bed 
anything  that  bore  a  resemblance  to  the  lower  gritstones  of  Lan- 
cashire ;  all  the  grits  of  the  Welsh  section,  from  No.  10  downwards, 
had  a  coiumon  stixmp,  were  very  closely  grained,  highly  quartzose, 
rung  under  the  hammer,  and  broke  with  a  clean,  bright  fracture. 
In  this  respect  they  agree  very  well  with  the  shape  which  the  Yore- 
dale  Sandstones  wear  in  the  neighbourhood  of  Leek  and  Congleton,i 

*  See  '*  Geology  of  the  countr  '   round  Stockport,   Macclesfield,  Conglclou^  «Asi 
Leek."    (Memoirs  of  the  Geological  Surrey  of  Great  JBritoin.)    p.  U, 
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and  I  think  they  are  more  likely  to  be  the  equivalents  of  this  group, 
than  of  any  other  of  the  Millstone  Grits. 

The  presence  of  Mountain  Limestone  Fossils,  and  the  band  of 
earthy  limestone  in  No.  9,  is  in  &Your  of  the  Yoredale  affinities  of 
these  beds.  Such  remains  and  like  limestones  are  common  in  the 
lowest,  and  perhaps  occur  sparingly  in  the  upper,  Yoredale  Groups 
of  Lancashire,  Staffordshire,  Derbyshire,  and  the  West  Biding  of 
Yorkshire ;  but  I  do  not  know  a  single  case  of  any  such  beds  in  the 
Millstone  Grit  of  those  districts. 

I  am  inclined  to  think  then,  that  the  Millstone  Grit  is  represented 
in  North  Wales  by  itd  uppermost  member,  the  Bough  Bock,  alone : 
and  that  all  the  lower  beds  have  thinned  away  before  we  reach 
Flintshire.  This  agrees  with  what  we  know  happens  elsewhere  to 
this  sub-formation  as  it  is  traced  southwards. 

It  also  seems  that  the  sandstones  underlying  the  Bough  Bock 
are,  in  mineral  character  and  fossils,  more  closely  related  to  the 
Yoredale  than  to  the  Millstone  group ;  and  that  in  many  respects 
they  agree  yery  well  with  the  middle  division  of  the  Yoredale  beds 
as  seen  in  North  Staffordshire. 

Yalle  Cruds  Abbey  and  the  bridge  at  Llangollen  are  built,  I  think, 
of  some  of  these,  supposed  Yoredale,  sandstones :  they  have  stood 
weather  admirably,  the  carving  and  tool  marks  being  as  fresh  as 
when  first  cut.  

IV.— On  the  Gkneea  op  Trilobites  Asaphus  and  Ogtou  ahd 

THE  Sub-genus  Pttchopyge. 

By  the  late  II.  Wtatt-Edoell,»  Esq.,  13th  Light  Infantry. 

BY  the  able  investigations  of  Mr.  J.  W.  Salter,  the  various  species 
of  British  Trilobites  are  now  being  systematically  described,  and 
referred  to  the  genera  to  which  they  properly  belong,'  the  Asaphtda 
with  the  rest ;  but  there  seems  to  be  still  some  doubt  as  to  the  true 
differences  between  Asaphus  and  Ogygia,  The  feature  apparently  con- 
sidered distinctive  in  the  masterly  work  alluded  to,  is  the  form  of 
the  labrum;  which,  if  furcate,  is  to  be  set  down  to  Asaphus;  if  ob- 
tusely pointed,  to  be  the  distinguishing  mark  of  Ogygia,  How 
Ogygia  peltata  (Woodcut,  Fig.  5)  can  be  reconciled  to  this  division, 
I  do  not  see ;  but  the  main  difficulty  in  the  way  of  this  classification 
is  the  sub-genus  Ptychopyge  of  Angelin* — distinguished  by  "having 
the  facial  suture  within  the  margin  in  front."  This  sub-genus 
Mr.  Salter  shows  to  be  represented  in  Britain  by  Ogygia  Comdensis^ 
Murchison  (Woodcut,  Fig.  1) :  it  is  called  Asaphus  by  Angelin, 
and  has  the  wide  axis,  short  and  broad  pleural  furrows  and  simple 
caudal  ribs  of  that  genus.  In  addition  to  these  features,  the 
course  of  the  facial  suture  finds  a  parallel  in  the  sub-genera  of 
Asaphus,  Isotelusy  (Dekay)  and  Cryptanymus  (Eichwald) ;  Mr.  Salter 

^  From  a  MS.  found  amongst  the  author's  papers. 

'  See  Mr.  Salter's  monographs  on  British  Trilohites,  puhlished  hy  the  Palseonto- 
graphical  Society.  Part  I.,  1864;  Part  II.,  1865;  Part  III.,  1866.  It  is  to  these 
two  latter  parts  that  this  p^ier  ^ecially  r^fenk^^Edit 
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dtM  but  one  qwoies  of  O^jiyta  thst  bean  TeoMnblanos  in  ttiu 
iMpeot*  Tflt  widi  all  th«  ilainp  of  an  A»m^M,  Pk/ekcpggt  Corn- 
4fMM  hu  Oie  obtDwly^pointed  labnim  oommoD  to  Ogfgin  BiieUi  and 
ft.  Selafati.  (Bw  Woote^  Fig.  3.) 


TV  question  arises  whether  the  form  of  tho  labram  is  to  b 
iUvT&i  of  such  importaDOO  as  alone  to  diBtinguish  genera.  The 
iid  of  tho  labrum  of  Ogt/gia  peltala  CWoodctit,  Fig.  6)  (which  is 
w  anniiiitakeable  Ogygia,  witli  nairow  nxie,  remoto  fulcnim,  and 
'lupIii-Ate  rilis  to  the  tail]  not  Iraing  symmetrical,  would  muke  one 
think  that  too  much  Btrcss  has  been  laid  on  thifl  point.  The 
labnini  has  two  email  auricles,  and  alij^litly  resembles  that  of 
AiapfiM  tyronnus  (Woodcut,  Fig.  4).  Ogygia  sculatrix,  so  nearly 
allied  to  0.  peUala  as  to  have  been  formerly  confounded  with  it, 
hu  a  symmetrical,  almost  rectangular  labrum  (Woodcut,  Fig.  S). 
Thus  the  ahape  of  this  oi^on  difiers  exceedingly  in  these  two  verv 
nmilar  fonna.  It  may  be  added  that  in  Ogyijia  SeliDt/nii,  whicli 
makes  the  nearest  approach  to  Ataphus  of  any  species  of  its  gcuus 
(M  here  defined),  the  hibrum  is  obtusely-pointed,  though  broad ;  so 
that,  if  its  form  were  to  be  considered  a  generic  distinction,  tho  two 
Ust-named  species  would  have  to  be  soparatod  from  tho  first.  But 
0",  it  ia  evident  tliat  they  cannot  bo — surely  we  must  look  to  other 
F«>tures  to  mark  tho  genus  ;  and  this  being  the  cose,  Flyctiopiiijemnet 
k  separated  &om  it  to  toko  its  plnce  as  AaaphuB. 

Therefore  setting  aside  tho  labrum  altogether,  the  difforenecs  be- 
t*»;a  Otjygia  and  Asaphug  can  bo  summed  up  as  follows : — 

1.  Oggijia  is  not  generally  so  convex,  and  lias  the  fulcrum  farther 
removed  from  tho  axis. 

-.  In  it  the  pleural  furrows  extend  farther,  and  have  the  appear- 
ance of  incisions,  not  that  of  broad  grooves. 

>  0.  JUtue*  DalnuB,  a  fbreigii  ipedei. 
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8.  Tlie  tail-ribs  are  duplicate.    This  is  an  easential  differmoe. 
4.  The  axis  is,  generally  speaking,  narrower,  and  its  width  is  nearly 
the  same  throughoat :  in  AM'phm,  the  axis  of  the  thorax 
always  greatly  exceeds  in  width  that  of  the  taiL 
These  distinctions  will  draw  a  broad  line  between  the  two  genera, 
and  will  separate  the  British  species  belonging  to  them  as  in  the  list 
that  follows.     There  will  be  no  intermediate  or  doubtful  forms,  with 
the  exception  of  Ogygiaf  hi/Mda,--ot  which  the  tail  only  has  been 
hitherto  discovered. 


AsAPHua — {Bataieut) 


OOTOIA — 


tyramnu^  Mvrch, 

pifiUuUf,  Salter. 

iWttt^  Mureb. 

Marttonif  Salter. 

latieoiUtua,  McCoj. 

radiatuif  Salter 

OMmdmuii^  Mvxch. 

yi^M,  Dekar. 

<{^m«»  McCoy. 

Somfirgpi,  Salter, 
{Braeh^aapit)  rectifhrns,  POrtL 
(Orfptaifnmt)  $euUUu,  Salter. 


(Ftydiopyge) 
(laoUlmi) 


(?) 


BueAiif  Broiig;ii. 
Tar.  coHvexa 
?ar.  angutHuima, 

ieutmUUriXf  Salter. 

ptlUUt,  Salter.    ' 
Stiwgniif  Salter. 
hgMdaf  Salter. 


Uandeilo  Flags,  Llandeilo. 

Llandeilo  Flags,  Llandeilo. 

LLandeilo  Flags,  ADglesea. 

Caradoo  Shale,  Horderlej,  Shiopahire. 

Llandeilo  Flags,  Builth. 

Caradoo,  Rhiwlas,  near  Bala. 

Llandeilo  Flags,  Bnilth. 

Caradoo  Rooks,  Tyrone. 

Up.  Tremadoo  Slate,  S.  of  Boitmadae. 

Up.  Tremadoo  Slate,  near  Tremadoe. 

Lower  Silurian,  Tyrone. 

Caradoc,  Tyrone. 

Llandeilo  Flags,  Builtli. 

Llandeilo  Flags,  Builth. 

Llandeilo  FUigs,  Bmlt^. 

/  Lr.  and  Up.  Tremadoo  and  Arenig 

1     Group, 

I  Tremadoe,    Portmadoo,    and    St. 

V     DaTid's.  * 
Arenig  Group,  St.  Dayid's. 
Arenig  Group,  Dolgelly. 
Uandeilo  Flags?— Cannarthenihire. 


oiTOTiCES    o:f    ivr-Fi-M"Qi:RS 


L — On  the  Pentaokinites  of  the  West  Indies  ;  with  some  RiiMAT^yg 

ON  Pentacrinites  and  Sea-lilies  in  genebal.^ 

By  Dr.  Chribtxan  LiiTKSN,  Assistant  Zoologist  in  the  Museum  of  Copenhagen. 

Translated  from  the  original  Danish,  by  Dr.  Gubtaf  Liiro6TB2M,  of  Wisby,  Island 

of  Gotland,  Sweden. 

IN  this  very  elaborate  memoir,  the  author  first  describes  a  new 
species,  Pentacrinus  JtfuZZert,  and  gives  an  excellent  plate  of  the 
animal,  natural  size.  He  then  gives  an  account  of  the  other 
Crinoidea  (Pentacrtniy  Holopus,  etc.,)  which  have  been  found,  or  pre- 
tended to  have  been  found  living,  but  the  knowledge  of  them  seems 
to  be  very  scanty  and  unsatisfactory.  Next,  Dr.  Liitken  compares 
the  Pentacrini  with  the  genus  Alecto,  and  states,  that  these  genera 
belong  to  the  same  natural  family.  The  nearest  allies  of  the  Pentacrini 
are,  nevertheless,  the  extinct  tertiary  forms,  (the  true  Pentacrini 
from  the  London  Clay,  and  the  genera  Isomnus,  H.  v.  Meyer,  and 
Canocrinus,  E.  Forbes).      Of  these  Dr.  Liitken  considers  the  last  as 

^  Cm  Yestindiens  Pentacriner  med  nogle  Bemarkninger  om  Pentacriner  og  Sdlilier 
i  Almindelighed  of  Dr.  Phil  Chr.  Liitken.  Af  Naturhist.  Foren.  YidendL.  Med- 
deleeer  1864. 


imdoabtedly  a  tmo  Fcntacrinut,  and  tlio  former  only  as  a  elightly 
(lenating  Bub.genuiS.  Tiiomagnificont  Pentacrinasof  Jm"a,(PJin'are«iJ 
■nil  P.  gubanguiarii)  differ  in  a  higher  degree  as  in  the  more  branch- 
ing arms,  in  tho  small  radiaria,  and  in  the  solid  plates  of  tlie  perisnmo. 
As  to  the  true  confines  of  the  family  of  tlio  Pentacrinea,  the  author 
thinks  tbem  very  unoortain,  and  be  also  considerB  the  question  of  the 
ftrrangcment  of  all  sea-liliea  in  natural  groups,  still  to  be  in  a  higldy 
anaettleil  state.  Some  have  amnged  thorn  in  artirMlated  and  letielaled, 
(Ckikoidea  ABTICULAT&  and  trssklata).  Those  naturalists  who 
acknowledge  the  Cbinoidba  abtioulata  as  an  independent  order, 
number  all  npecies,  younger  than  tho  palfcozoio  formations,  excepting 
Solopaa  and  MaTsupiUi,  amongst  them.  They  consider  all  the  Obi- 
NoiDRA  TEdSELATA  OS  Palfcozoio,  But  Df.  Liilkon  Uiinks  this  opinion 
untenable,  and  it  eeems  to  him  impossiblo  to  draw  definite  linei 
between  them.  "  If  you  take  to  the  definition,"  he  says,  "  that  those 
Sea-liliea  are  articulated,  which  have  the  radialia  of  the  pelvic  cup 
free,  that  is,  articulated  between  themselves,  not  united  by  seams, 

it  may  be  answered  that  tho  Jiiraaaic  Apiocrinui  haB^ 

the  radialia  united  by  small  intercalated  interradialla,  and  the  radiaLU 
are  thus  immoveable,  and  not  free."  Moreover,  the  PalwoiK^ 
Taxocriant  has  the  radialia  quite  as  free  as  the  Pentacrinea,  and  ougt4 
therefore  to  be  ranged  amongst  the  Chimoidka  abticulata.  h^^ 
satisfactory  systematicalarrangement  of  theCrinoideais,  nevertbeIeB%f 
highly  desirable,  as  tlieir  forms  almost  daily  increase  in  numbefi 
The  auUior  is  very  right  in  dwelling  oa  the  undue  cjigemess  with 
which  some  palasouttilngists,  who,  with  ii  very  slight  knowledge  of 
the  living  crinoida,  create  so-called  new  species,  oflcn  founded  on  few 
and  insofficient  fragments.  Although  Dr.  Liitken  does  not  yet  consider 
it  time  to  establish  a  true  system  of  the  Crinoidea,  he  gives  what  be 
calls  "  a  guiding  thread  "  through  this  maze  of  forms.  He  then  in 
the  first  place  designates  as  subordines,  (a)  the  Cyitidea,  and  (6)  the 
Bltutoidea,  in  opposition  to  (b)  the  true  Crinoidea,  and  amongst  the 
last,  he  separates  as  families,  (1)  the  genus  Holoput  with  Cyalhidiam, 
(2)  Gq/retsoerintta,  and  (3)  ^nlWn'niu,  (Crolalocrinus),  both'distin- 
gnished  by  the  peculiar  structure  of  their  arms,  (although  so  widely 
nnlike  each  other,)  and  by  the  absence  of  "  pinnulee  "  ;  perhaps  also, 
(4)  Clevocrimu,  (5)  Evcalyptoerinus,  so  different  from  all  true  Crinoida 
in  its  whole  structure.  Then  there  rests  the  chief  moss,  (6)  of  att 
U/pietd  Sea-Hliet,  and  as  central  or  typical  genera  amongst  these  may 
be  discerned,  L — Fetttaerinus,  (with  Aleeto,  MUericrinua,  Taxocrijuia, 
mid  Eaerinut);  Il.—Apioerinia,  {vnt\i  Gneltardierintta);  JIL — Platy- 
<rnM*  and  AcltnoeriniM. 

The  remarks  of  Dr.  Liitken  on  the  sexual  organs  of  the  extinct  On- 
MM'dea  are  very  important.  It  is  undecided  whether  the  living  Penta- 
crinit^s  have  a  mode  of  reproduction  resembling  that  of  AUdo,  with 
the  ova  and  the  spermatic  fluid  enclosed  in  the  pinnulee  of  the  arms. 
The  specimens  of  the  European  Museums  have  been  searched  in  vain, 
the  pinanlie  are  in  no  way  so  inflate  as  in  Aleeto.  On  the  other  hand, 
there  is  no  &ct  that  contradicts  the  almost  generally  spread  opinion, 
that  the  sexual  products  in  all  typical  Sea-lilies  have  been  \oage<L  vn 
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the  pinnnl».  In  those  genera  again  where  these  pumnlaB  are  absent, 
as  in  iln^Aomnfw  and  C^upresaaertiMw,  the  theory  may  be  so  applied 
that  the  ova,  eta,  had  their  place  on  the  interior  surfaoe  of  the  arms, 
oovered  by  the  membranaceoufl  envelope  of  the  arms.  Or  it  may  be, 
that  in  the  last-mentioned  genera,  the  sexual  organs  were  plaood  in 
the  interior  of  the  pelvio  oap,  as  can  be  assumed  with  certainty  to 
have  been  the  case  with  the  CjyatuUa  and  the  Btoatoiciea.  In  no 
typical  Sea-lily,  again,  whether  recent  or  fossil,  has  there  ever  been 
seen  any  opening  on  the  calyx,  that  oould  be  supposed  to  be  sexuaL 

Lastly,  our  author  most  peremptorily  protests  against  the  opinions 
of  some  palceontologists,  who  consider  the  long  tube  seen  on  the  i^mx, 
or  near  the  apex  of  the  upper  side  of  the  c^yx,  as  a  proboscidean 
mouth,  or  feeding  tube.  So,  for  instance,  when  M.  de  Eoninck  says 
that  there  is  a  circular  opening  on  the  apex  of  his  OyotAocrttitit,  and 
that  its  borders  are  lengthened  to  a  short  tube,  or  proboscis,  which  he 
calls  the  mouth,  and  that  the  anal  vent  is  lateral.  Dr.  Liitken  is  of  an 
opinion  quite  contrary.  In  the  existing  Sea-lilies,  no  zoologist  ever 
found  a  proboscidean  mouth,  only  a  circular  vent,  but  the  intestine 
always  ends  in  a  short  or  long  proboscidean  tube.  Even  if  this  tube 
is  situated  near  the  centre  of  the  calyx,  or  at  it,  it  does  not  thenoe 
necessarilly  follow  that  it  is  the  mouth.  In  some  of  the  recent 
specimens,  as  Actinometra,  the  mouth  is  excentric,  situated  near  the 
margins,  and  the  arms  cetnral.  "  It  is  the  form,  and  not  the  place, 
that  must  decide  if  it  is  the  anal-tube,  or  the  mouth."  StiU,  the 
author  grants,  that  there  may  be  a  possible  exception  in  the  case  of 
MarsupiocrinuSy   as   stated  in  Siluria,  and  by  Mr.  YandelL 

The  memoir  deserves  to  be  studied  by  all  palsdontologists  working 
at  these  beautiful  fossils,  its  true  merits  cannot  be  fully  discussed  in 
a  short  abstract. 

n. — ^Verdhandlungen  des  Bebomannisohxk  YsaBiNS  zu  Frkibubck^ 

PBOFESSOB  Scheerer,  councillor  of  mines,  completed  his  remarks 
"  on  the  Occurrence  of  Silver  at  Kongsberg.* 

The  district  in  which  the  Eongsberg  mines  have  been  worked  for 
nearly  250  years  consists  of  crystalline  schists  (placed  by  Ejerulf 
and  Dahll  in  the  oldest  known  azoic  formation) ;  they  are  mainly 
micaceous,  homblendic,  chloritic,  and  quartzose  schists,  besides 
numerous  subordinate  varieties,  and  they  appear  in  beds  alternating 
with  one  another  repeatedly  and  without  any  definite  order. 

The  strike  of  the  rock  in  this  district  is  mainly  North  and  Sou^, 
and  the  dip  is  very  steep,  and  even  perpendicular  in  places.  Some 
of  the  beds  are  remarkable  for  being  impr^nated  with  pyrites  (iron 
pyrites,  magnetic  pyrites,  copper  pyrites)  and  still  retain  their  old 
names  of  Fall  (or  Fahl)  biuids.  They  are  crossed  by  numerous 
small  veins,  seldom  more  than  a  few  inches  wide,  which  run  from 
East  to  West,  and  are  filled  up  mainly  with  Gale  spar,  Heavy  spar, 

1  Proceedings  of  the  Mining  Society  of  Freiboig,  at  a  meetine  held  3rd  April,  1866. 
Extracted  from  the  **  Berg- and  huttenmiinniaehe  Zeitung,"  16th  July,  1866. 

s  Based  on  the  paper  entitled  '*  Betankning  af  den  tc3  Eongelig  Resolution  af  10 
Jnli,  1866,  naadigst  nedsatte  CommiMion  ti^asnde  Kongsberg  SdiTTiirk." 
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Fluor  spar,  and  Qoartz;  in  places,  however,  these  veins  contain 
native  Silver  in  more  or  less  quantity.  From  the  mode  of  occnrrence 
it  was  thought  possible  to  lay  down  the  law,  that  Silver  occurs  OfUff 
where  the  veins  cross  FaU  hands;  and  sometimes  this  view  was  dis- 
torted into — ^more  or  less  Silver  occurs  everywhere  where  veins  crosrs 
Fall  bands.  The  careful  experience  of  the  present  day  seems  to 
show  that  the  following  are  the  real  circumstances  of  the  case : — 

The  impregnation  with  pyrites,  on  which  the  original  idea  of  a 
Fall  band  was  founded,  is  not  confined  exclusively  to  one  particular 
bed,  nor  is  it  equal  throughout  one  bed.  All  that  can  be  said  is  that 
a  certain  set  of  beds,  for  a  considerable  length  and  depth,  is  irregu- 
larly impregnated  with  pyrites.  This  set  of  beds  impregnated  with 
pyrites,  which  we  will  csJl  a  FaU  band  zone,  would  be  the  proper  ex- 
tended notion  of  a  Fall  band,  with  the  addition  that  within  a  Fall 
band  zone,  beds  of  various  kinds  of  schist  may  alternate  with  one 
another.  The  occurrence  of  Silver  where  a  vein  crosses  a  FaU  band 
Bone,  does  not  depend  on  the  enclosing  rock  containing  pyrites,  nor 
upon  its  being  a  certain  variety  of  schist.  The  above  law  has  to  be 
extended  into  the  fact,  that  where  a  vein  crosses  a  FaU  hand  zone 
Silver  occurs  apparently  in  a  quite  irregular  manner. 

Even  this  law,  based  upon  experience,  must  not  be  accepted  with- 
out caution,  in  spite  of  its  being  so  general.  With  regard  to  this, 
the  following  questions  may  be  asked : — 

FirsUy. — Is  it  a  well-ascertained  fact  that  the  Eongsberg  veins 
contain  no  Silver  outside  a  Fall  band  zone  ? 

Secondly. — Is  it  always  possible  to  say,  when  driving  a  level, 
whether  one  is  within  a  Fall  band  zone  or  not  ?  On  account  of  the 
irre<j:ular  and  often  very  slight  impregnation  with  pyrites,  scarcely 
or  not  at  all  visible,  it  must  be  very  difficult  in  many  cases  to  answer 
this  second  question,  and  naturally  this  renders  an  answer  to  the 
first  still  more  uncertain. 

Thirdly. — Is  it  not  possible  that,  besides  the  Fall  band  zones 
visible  above  ground  at  day,  and  worked  upon,  or  supposed  to  be 
worked  upon,  there  may  exist  other  Fall  band  zones  underground  ? 
Practically  this  question  coincides  with  the  fii*st,  and  can  only  l)e 
answered  by  following  the  veins  beyond  the  borders  of  a  Fall  band 
zone. 

By  these  considerations  the  miner  sees  himself  deprived  of  the 
sure  basis  of  an  old  rule  on  which  he  had  relied  with  confidence  for 
more  than  two  centuries.  Let  us  hope  that  the  loss  thus  sustained 
by  the  theory  of  veins  will  bo  richly  compensated  for  by  gain  in 
Silver  in  ground  hitherto  considered  as  barren. 

Besides  this,  in  the  above-mentioned  report  there  is  some  further 
information  about  the  Kongsberg  veins,  of  which  the  following  was 
specially  mentioned : — 

In  Christian's  adit  driven  as  far  as  the  mine,  "  Grod's  help  in  time 
of  need,"  to  a  length  of  nearly  2000  fatlioms,  251  veins  and  strings 
were  cut.  Of  these,  84  (veins)  are  at  least  |-inch  thick,  1G7  (strings) 
possess  a  smaller  thickness,  some  only  as  thick  as  a  sheet  of  ^^t« 
Of  the  84  veins,  43  were  till  then  unknown,  31  unex]p\oT^  at  t\&Sk 
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deptih,  10  partly  being  worked  and  partly  worked  out  Hie  adit 
did  not  oroBs  any  veins  which,  separately,  would  entitle  one  to 
particular  expectations.  On  account  of  the  very  irregular  and  un- 
equal distribution  of  the  Silver,  it  must  not  be  inferred  that  all  these 
veins  contain  no  Silver.  Although  with  r^ard  to  their  thiolmeBB 
many  of  the  veins  may  seem  of  little  consequence,  still  they  are 
important,  on  account  of  their  continuing  most  regularly  from  the 
sniface  to  the  level  of  the  adit,  and,  indeed,  as  far  down  as  they 
have  been  worked.  Where  several  veins  are  close  together  and 
form  a  group  of  veins,  the  Silver  appears  to  have  collected  in  greatest 
quantity. — C.  L.  N.  F. 


L — On  thi  Bubud  Forests  and  Pbat  Mossks  of  Scotland,  and 
THE  Changes  of  Climate  which  thet  Indicate.  By  James 
Qeiilie,  Esq.,  of  the  Geological  Survey  of  Great  Britain. 

[Commximcated  by  Abohibald  Gsuub,  Esq.,  F.R.8.,  to  the  Bojil  Soe.  Edia. 

Vol.  XXIY.,  Part  ii.,  pp.  863-384.] 

rpHE  personal  observations  of  the  Author,  and  those  of  ProCToung 
X  (Glasgow  University),  are  combined  with  a  mass  of  recorded 
and  traditionaiy  evidence,  to  arrive  at  the  geological  histoiy  of  these 
Mosses,  the  phenomena  connected  with  which  are  stated  to  be  three- 
fold :— 

Ist.  The  buried  trees  and  condition  of  the  country  at  the  period  of 
their  growth ; 

2nd.  The  causes  which  led  to  the  destruction  of  those  trees ; 

drd.  The  present  aspect  of  the  Peat  Mosses. 
•  The  former  abundance  of  forest  trees  in  these  countries  (and  also 
in  maritime  Norway),  even  in  our  most  northerly  islands,  where 
cultivated  saplings  can  but  struggle  for  existence,  is  thus  brought 
fiwpward. 

"Throughout  the  bleak  Orcades  and  sterile  Zetland  large  trees 
have  at  one  time  found  a  congenial  habitat.  Of  the  main-land  it  is 
difficult  to  say  what  n^on  has  not  supported  its  great  forests.  The 
beure  flats  of  Caithness,  the  storm-swept  valleys  of  the  Western  High- 
lands, the  desolate  moory  tracts  of  Perthshire  and  the  North-eastern 
counties,  the  peaty  uplands  of  Peeblesshire  and  the  Borders,  and  the 
wilds  of  Carrick  and  Galloway,  have  each  treasured  up  some  relic  of 
a  bygone  age  of  forests.'* 

From  the  submergence  of  peat  containing  trees,  and  old  forests, 
around  the  British  Isles,  along  the  coasts  of  Brittany  and  Normandy, 
send  the  Channel  Islands,  the  author  argues  a  continental  condition 
of  these  regions  attached  to  the  rest  of  Europe  and  each  other  before 
the  deposition  of  the  marine  beds  of  the  Drift  Formation,  when  '<  the 
climate  was  still  cold  enough  to  nourish  glaciers  in  the  higher  valleys 
of  our  mountains."  .  .  .  .  "a  climate  more  nearly  approaching 
that  of  the  wooded  regions  of  Canada  than  to  that  which  charaoteriseB 
Oermsaiy  at  the  present  time." 


amd  Peai  Moua  ^  Sittikmi.  » 


With  regard  to  the  digtrilwitkm  of  die  trees,  mkxaa&gkMBnc 
XkfDB  and  a  light  giaTelly  sofl  are  snppoaed  to  haire  fi^Tixed  die 
growth  of  the  Pine  in  more  elevated  po«EtiGiUy  wikile  the  Oak  grew 
in  the  Drift  Clays  and  Earths  at  lower  le^eb :  the  great  conilien  «C 
a  former  period  haTing  flourished  in  the  Sooth  of  Fngiand  «nd  Ire- 
land, but  their  native  growth  being  now  confined  to  a  Inaitfd 
the  North  of  Scotland. 

The  destruction  of  the  ancient  forests  by  wind,  lightning  ice, 
the  hand  of  man,  is  treated  of  at  considerable  length, — the  £Kt  that 
the  buried  tnmks  frequently  lie  aU  one  way,  in  a  directioii  auinm- 
ponding  with  that  of  the  prevailing  wind,  wheie  they  occur,  being 
stated,  and  nnmerons  references  to  '^Bennie's  Essays,'^  and  o^facr 
sources  of  information,  being  given.  *'  In  winter  time  the  trees  of 
the  American  forests  sometimes  become  so  heavfly  laden  with  snow 
and  ioe  that  they  are  borne  to  the  gromid  by  the  preseore."  '*  The 
marks  of  fire  are  conspicnons  upon  the  trees  of  some  of  oar  Peat 
Mosses,"  and,  ''besides  the  evidence  of  his  [man's]  hand  ailorded 
by  the  charred  wood  under  peat  we  sometimes  come  upon  marks 
of  adze  and  hatchet" 

The  condition  of  the  country  with  regard  to  its  forests  anterior  to 
and  in  the  times  of  the  eariv  writers  is  described  from  manv  somceSy 
including  Solinus,  Ossian,  Torfaens,  Boethina,  Chalmers,  Tytler,  and 
^neas  Silvius,  and  the  cutting  down  of  the  woods  by  the  Bomans 
and  older  inhabitants  of  Britain,  with  the  stringent  measures  enacted 
by  Scottish  Parliaments,  from  the  time  of  James  the  Fir^it.  to  pre- 
serve them,  are  noticed.  One  of  the  I;iner.  in  the  rei^i  of  James 
IV.,  says,  *•  Anent  the  artikle  ''•f  ;rTeene  wo^yi,  iy^-Jiuse  that  the  wood 
of  Scotland  is  utterly  deftroy^d.  the  unlaw  their«jf  l^eand  s;*  little  : 
Therefore,"  etc. ;  and  suhfeer^uently.  in  loST.  an  act  infiicte<l  the 
penalty  of  death  upon  "  whatsoever  jienu-ne  or  {jersonea  wilfully 
destroyis  and  cuttis  growand  tn.-es  and  comes." 

Having  considercl  thes^.-  cau.-<^.'n  f«.»r  the  diA/ipyiearance  of  ancient 
foresits,  Mr.  Geikie  pjroceeds  to  give  his  o^^ti  %-iew  at;  to  the  chief 
agent*  in  the  work  of  destruction,  Ijearing  the  structural  peculiarities 
of  peat  in  mind,  and  mentioning  them  in  detail, — from  the  close 
ctjmpact  peat  below  to  that  which  Ls  le*??*  so  alx-ve  it,  in  which 
mossy  fibres  of  **  Sphagnum  and  its  allies  *'  may  l>e  detected,  long 
grasses  being  seen  throughout  the  section,  l>ecoming  more  abundant 
near  the  top,  where  twigs  of  heather  may  Ui  observed,  the  upper- 
most foot  or  8<^>  being  chiefly  made  up  of  heather  and  grarises,  and 
such  plants  as  Pohjtrtchum. 

The  deposition  of  another  variety,  under  water,  the  tissue  of  which 
has  been  nearly  lost,  is  stated  to  occur  in  flow-bogs,  the  peat  of 
which  is  a  mere  crust  overspreading  a  sheet  of  water.  The  origin 
of  the  latter  kind  is  c^^jnsidereil  evident,  dej)Osition  taking  place  from 
what  is  growing  aln^ve :  but  the  author  admits  some  difiieulty  in 
a4xx>unting  for  that  of  the  former,  in  which  the  trees  are  found.  He 
argues  well  that  the  overturning  of  the  timber  was  not  necessary  to 
have  produced  sufticient  drainage  obstruction,  and  consequent 
moisture,  for  the  growth  of  the  moss,  and  refers  botli  \ke  vi<^v:akj  oii 
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tiie  trees  and  the  rapid  inoreafle  of  the  mosato  olimatal  diangea  re- 
aoltiiig  out  of  the  gradual  separatioii  of  the  islands  from  the  continent. 

He  then  enters  npon  an  interesting  description  of  the  BnoeessioQ 
of  different  kinds  of  trees  in  the  peat,  showing  that  oyer  TkigiaTid 
and  Scotluid  the  Oak  and  Pine  oocor  on  the  same  horizon  oontempo- 
xaneously ;  above  them  a  stratum  of  Birch  and  Hazel,  and  if  there  be  a 
third  layer  its  prevailing  wood  is  Alder,  while  in  Danish  Peat  Mosses 
the  Pine  lies  at  the  bottom,  and  is  succeeded  in  ascending  order  by 
the  Oak  and  Beech. 

The  very  existence  of  the  Peat-mosses  is  taken  to  indicate,  during 
the  oontmental  period,  an  atmosphere  '*  moist  from  excess  of  vegeta- 
tion," the  moisture  being  greatly  increased  during  the  following 
insular  condition  of  the  country ;  and  the  more  extensive  occurrence 
of  peat  on  the  west  side  of  Britain,  where  the  rain-fsdl  is  greatest, 
agreeing  with  this  view. 

T^e  occurrence  of  the  bones  of  the  great  Irish  deer  and  odier 
laige  animals  in  old  lake  hollows,  long  since  filled  up  with  peat>  is 
aocounted  for  by  supposing  the  water  to  have  been  covered  by  a 
crust  of  this  substance,  through  which  they  sank,  as  might  have  been 
the  case  if  these  lakes  were  but  partially  overgrown,  and  the  animals 
obliged  to  resort  to  them  for  water  when  remaining  sources  were 
unavailable :  in  consequenoe,  perhaps,  of  heavy  snows.  Others  have 
supposed  these  local  accumulations  to  have  resulted  from  habits  of 
the  animals,  which  deer  of  the  present  day  still  possess ;  and  it  seems 
too  much  to  suppose  thai  the  crowding  together  of  their  remains  was 
entirely  caused  by  their  accidentally  sinking  into  natural  pit-faUs. 

Regarding  the  natural  decay  of  the  trees,  Mr.  Gkikie  says,  ''The 
stems,  invested  by  the  wet  mosses  in  their  upward  growth,  gradually 
rotted  away,  and  were  thus  ready  to  yield  to  the  first  strong  wind :  so 
the  destruction  proceeded,  the  mosses  ever  widening  their' area,  creep- 
ing outwards  and  downwards  from  the  misty  hills,  and  inwards  from 
the  storm-swept  coasts." 

From  different  portions  of  the  paper,  it  may  be  gathered  that  the 
author  chiefly  attributes  the  death  of  these  forests  to  natural  decay, 
accounting  for  the  parallel  directions  in  which  the  trunks  lie  by 
supposing  them  to  hieive  grown  tnciiMd  from  the  wind,  and  the  uni- 
formity in  the  height  of  their  stumps,  which  is  observed,  to  result 
from  me  Moss  having  crept  around  them  in  the  manner  described  in 
^tke  last  quotation. 

An  acquaintance  with  the  Irish  Peat-bogs  favors  the  idea  that 
these  old  trees  came  naturally  to  their  life's  end,  layer  over 
layer  of  upright  tree-stumps  with  spreading  roots  and  much  inter- 
vening peat  occurs,  and  the  wind  cannot  always  have  been  the  agent 
which  prostrated  the  stems,  for  trees  so  acted  upon,  often  break  high 
up,  or  their  roots  are  torn  from  much  better  holding  ground  than 
yielding  peat.  Whether  the  mosses  cut  the  trees  across  at  an  even 
height  as  suggested,  or  what  did  this ; — ^whether  they  perished  from 
water  having  risen  around  them,  or  the  growth  of  the  peat  upwards 
preserved  the  bases  until  the  stems  decaying  downwards  reached  its 
level,  remains  an  interesting  question^  which  may  or  may  not  be 
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ocnuideied  solved :  bat  it  should  be  observed  that  upon  Peat-oovered 
uplands  in  Ireland  the  "sticks"  are  often  withdrawn  from  highly- 
inolined  positions,  showing,  as  well  as  a  case  cited  from  the  Isle  <^ 
Ifan,  that  they  did  not  always  break  off  and  flail  flat,  perhaps  be* 
cause  of  want  of  room. 

In  the  conclndiog  portion  of  his  paper  the  author  contends  that 
from  a  decrease  of  moisture  the  Peat-mosses  have  not  only  ceased  to 
spread,  but  are  rapidly  disappearing,  the  influences  of  rain  and  frost 
oonspiiing  to  remove  them,  and  that  the  decay  has  first  taken  place 
vpan  ^e  continent  to  the  South,  gradually  extending  itself  North- 
wards to  these  Islands.  However  this  may  be  with  r^ard  to  Scot- 
land, it  is  a  conclusion  which  will  hardly  apply  to  the  bogs  of  the 
Sister  Isle,  where  peat  is  still  admitted  to  be  growing,  or  cause  any 
fear  for  the  exhaustion  of  this  fuel-supply  from  natural  causes^ 
Nearly  all  the  appearances — such  as  ragged  peat  upon  hill  tops, 
htatk.  bare  spots  upon  the  bogs,  winding  gullies,  and  ''Moss-hags" — 
pointed  to  as  evidence  of  the  decay  and  removal  of  the  Peat  are  to 
be  found  there  also;  but  notwithstanding  this,  we  have  heard  of 
Mosses  growing  so  high  as  to  shut  out  the  view  of  distant  objects, 
and  have  seen  land  reclaimed  from  them,  by  reason  of  neglect,  fast 
leUpsing  into  their  original  condition. 

llie  subject  of  these  Peat-mosses  is  both  an  important  and  in- 
teresting one,  to  which  we  are  glad  to  see  attention  drawn,  by  those 
capable  of  examining  it  properly.  CSurious  circumstances  connected 
with  certain  indentations  of  bones  and  horns  found  in  some  bogs 
have  been  brought  forward  by  Professor  Jukes  and  Dr.  Carte  in  the 
"Irish  Quarterly  Journal  of  Science"  within  the  last  few  years, 
where  also  will  b^  found  a  paper  by  H.  O'Hara,  Esq.,  C.E.,  referring 
to  the  economic  part  of  the  subject,  the  industrial  bearings  of  which 
no  doubt  deserve  more  consideration  than  they  receive. 
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THE  annual  Meeting  of  this  Society  was  held  on  the  5th  October, 
at  Penzance. 
The  President,  Mr.  Charles  Fox,  gave  a  long  and  able  address,  in 
which  he  passed  in  review  the  principal  topics  which  are  now 
interesting  the  Geological  world.  After  mentioning  the  conflicting 
opinions  concerning  the  EozOon,  he  suggested,  that  this  fossil  might 
possibly  occur  in  some  of  the  Cornish  serpentines.  He  then  gave  an 
outline  of  Professor  Jukes*  ideas,  with  regard  to  the  Geology  of 
North  Devon,  and  next  touched  upon  the  subject  of  denudation. 
Upon  this  question  the  President  seems  hardly  to  have  made  up  his 
mind,  for  in  one  place,  he  says,  that  many  of  our  valleys  are  mainly 
due  to  "  great  lines  of  faults,"  and  shortly  afterwards,  apparently 
recollecting  himself,  he  adds,  "  Geikie's  very  able  work  on  the  effects 
of  rivers  cutting  their  way  across  ridges  of  Silurian  and  other  rocks, 
should  make  us  cautious  in  limiting  the  erosive  powers  of  water.'* 
Croll's  **  ice-cap  '*  theory  was  next  mentioned.  Of  course  the  subject 
of  the  duration  of  our  coal-fields  could  not  be   passed  b^.    Sx£ 
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Boderick  MurchiBon's  opinions  expressed  at  Nottingham  were  giTen 
at  length,  and  Mr.  C.  Fox  went  on  to  say,  and  it  should  be  recoUeoted 
tliat  he  has  been  acquainted  with  mining  all  his  life,  that  "  no  pnio- 
tical  ventilation  would  enable  men  to  work  at  a  depth  of  2000  yards." 
The  address  concluded  with  some  aiguments  in  opposition  to  Dar- 
winism, and  Grove's  Ctmtinuiiy, 

The  first  paper  was  by  Mr.  W.  J.  Hen  wood,  F.E.S.,  F.G.S., "  on  the 
Berehaven  Mines,  near  Ck)rk."  A  short  communication  followed 
from  Mr.  John  S.  Ellis,  F.G.S.,  in  which  he  Expressed  his  opinion 
that  the  hardness  and  strength  of  some  old  Cornish  mortar,  which  he 
exhibited,  were  due  to  the  admixture  of  elvan,  a  volcanic  rock,  just 
as  some  of  the  Italian  mortar  owes  its  solidity  to  pozzolana. 

The  last  paper  was  by  Mr.  Nicholas  Whitley,  entitled,  ''  Notes  on 
the  contorted  strata  of  Hartland." 

This  Society,  which  was  instituted  in  1614,  is  so  distant,  and  has 
apparently  done  so  little  of  late  years,  that  it  is  hardly  known  to 
some  people.  Yet  on  looking  through  the  Transactions,  one  is  stmok 
by  the  vast  accumulation  of  facts,  and  capital  papers  by  Mr.  Joseph 
Came,  Mr.  John  Hawkins,  Dr.  John  Forbes,  Dr.  Henry  Boase,  and 
above  all,  Mr.  W.  J.  Henwood,  who  is  still  engaged  in  preparing  for 
the  press  the  eighth  volume  of  the  Society's  Transactions.  If  this  at  all 
resembles  the  fifth  volume,  also,  entirely  written  by  Mr.  Henwood, 
it  will  be  a  master-piece  of  accurate  and  careful  observation.  One 
feels  that  it  is  a  great  pity  that  a  good  Society,  which  has  done  so  mach 
in  its  day,  should  be  showing  so  little  sign  of  active  life.  To  judge 
irom  the  papers  read  at  the  meeting,  there  can  be  but  few  working 
members  of  the  Society,  for  there  was  not  a  single  paper  on  the 
Geology  of  the  Duchy,  so  pre-eminent  Ckbove  mosli  other  parts  of  the 
kingdom  for  the  advantages  it  possesses  for  the  study  of  Geology, 
presenting  as  it  does,  such  fine  cliff-sections,  and  affording  to  the  ob- 
server the  opportunity  of  studying  rocks  at  a  great  depth  below  the 
surface.  The  phenomena  of  mineral  veins  form  an  interesting  branch 
of  geological  study;  every  day  fresh  sections  are  being  laid  open,  new 
veins  or  *'  lodes  "  are  often  out  and  worked  upon. 

No  doubt  the  dearth  of  papers  may  partly  arise  from  the  tardiness  of 
the  Society  in  printing  its  Transactions,  and  authors  prefer  sending 
their  papers  to  other  Societies,  where  they  will  sooner  appear  in  print 
Now  the  remedy  for  this  lies  partly  with  the  authors  themselves,  and 
partly  with  the  Society ;  for  were  the  number  of  papers  read  during 
the  year  sufficient  to  form  a  respectable  pamphlet,  say,  half  as  big  as  an 
ordinary  number  of  the  Quarterly  Journal  of  the  Geological  Society 
of  London,  then  the  Society  need  not  be  afraid  of  printing  and 
circulating  its  Transactions  at  once.  But  now  the  answer  to 
reproaches  of  tardiness  is,  ''  If  we  print  a  small  pamphlet  of  a  dozen 
or  so  pages,  it  will  get  lost,  and  when  the  time  comes  for  binding 
there  wiU  be  nothing  to  bind."  The  Society  cannot  expect  to 
have  a  sufficient  supply  of  papers  to  form  a  respectable  pamphlet^ 
if  it  holds  but  one  meeting  every  year.  Quarterly  meetings  at  the 
very  least  should  be  held,  and  we  think  that  the  Society  would  do 
well  to  imitate  some  of  its  brethren  in  the  Midland  Counties — and 


indeed,  the  Atttiquariaoand  Natural  History  Society  of  its  own  towa 
— and  tnBtitut«  field -excursion a.  In  the  neighbourhood  of  Peiizano»^ 
Kith  Buch  interestiug  geological  and  mineralogical  localities  m 
Bt^tallack,  St.  Ivea,  Gurnard's  Head,  St  Miohaol'a  Mount,  the  Lizard* 
wd  others,  there  is  amplo  material  at  hand  to  last  for  a  long  tima> 
ud  then  the  rail — especially  now  that  the  biuad-guaga  is  open  oU  ths 
way  to  Peneauce — affords  easy  means  of  access  to  many  other  parti 
of  Cornwall.  Such  field-excuraions  stimulate  membprs  to  freib 
Riertions,  and  bring  new  members  by  creating  an  interest  in  the 
Soionoe  of  Ueology,  for  they  show  that  it  does  not  oonrist  merely  itt 
learning  the  haid  names  of  nneoutli  reptiles  and  other  fossils,  but 
that  much  interest  is  lo  be  derived  from  observing  bow  nature  is 
acting  at  the  present  day,  and  endeavouring  to  explain  by  theae 
meooa  how  she  has  aoted  in  ages  long  gone  by. 

It  would  be  unfair,  however,  to  insist  too  much  on  the  want  of 
ialerest  felt  in  the  Society,  when  we  rE<coUeot  the  3^ally  fine  mueeuat 
'  irhich  is  now  in  courati  of  construction,  and  will  bo  opened  nexC 
rear.  The  building  does  great  credit  to  the  Society,  and.  when  ooift* 
pleted,  will  form  an  additional  attraction  to  the  town  of  Penconoe^ 
and  the  Duchy  of  Cornwall.  ' 


lU.—SOTSS   OS   BOOKS,  ETC. 

Hekrn  K,  von  Seiebaou  has  published  a  geological  sketch  of  th» 
Island  of  Boroholni.'  'I'liis  isldud  consists  litrgelj  of  crystalline 
idiiats,  overlain  by  Silurian  rocks,  witli  Trilobiten  uid  Biaohiopods 
[Aerolr^a),  the  regio  Conoeorypharvm  et  Olenanim,  of  Angelia; 
these  palieozoio  rocks  are  followed  unconformably  by  the  Bomholm 
Coal -formation,  which,  &om  the  associated  plants  (Cycads)  and 
ihells,  is  of  Jurassic  ege,  and  this  is  overlain  by  Cretaceous  rocks — 
Qreensand,  conglomerate,  grey  limestone,  etc — with  many  oha- 
racteristic  Chalk  fossils,  as  Bdermiteg  mwsronatnt,  Terehralida  canuo, 
Uwta  Btmeri,  Pecteit  terratva.  Brown  coal  and  Amber  are  found  on 
the  South  ooaat 

An  enumeratioti  of  fossils,  collected  in  the  Limestone  at  Chicago, 
nUnoia,  has  been  prepared  by  Professor  A,  Wincbkll  and  Professor 
0.  Uaubt,*  and  which  is  considered  to  be  of  the  age  of  the  Niagara 
limestoiie  of  New  York,  The  total  number  of  species  noticsd 
&am  this  locality  is  eighty-two,  of  these  about  forty  are  new  and 
tn  fully  described,  and  mostly  figured,  the  work  being  illustrated 
hj  the  authors  in  two  lithographic  plates.  The  remaining  specie* 
uve  been  identified  with  already  published  figures,  but  none  of  the 
Gtuieropoda  or  Cephalopoda  have  been  identified  with  New  York 
^eoiea. 

The  Second  Part  of  the  Palaeontology  of  the  Jura  and  Chalk 
fonnatLan  of  Xorth-westem  Germany,  by  Dr.  Schlokhbaob,*  has 


*  ZsilKbrilt  der  diutachen  gi 
on  Societr  of  ife 
IT  ftliaMidgiB  der  Jna-nnd  Snid-fomalua,  IHft. 


der  diutachen  geolog.  GcMelliehalt,  1B6S,  p.  3 
■  Botfnn  Societr  °f  Natural  Hilton,  Vol.  i.  p.  Bl. 
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appeared,  the  first  part  lumng  been  already  notioed  in  die  Osolooi- 
OAL  Magazine.^  It  contains  a  critical  study  of  the  Oretaoeous 
Braehiapoda,  and  is  illustrated  by  three  plates ;  the  genera  notioed 
are — Terebraiulina.  Lyrck,  Magaa,  Morrisaia,  Argwpe  and  Orama; 
comprising  23  species  with  their  geological  distribution. 

Dr.  Dupont*s  researches^  in  the  Caverns  and  Quaternary  Bepodts 
along  the  borders  of  the  Lesse  have  been  attended  with  mudi  in- 
terest. Fourteen  caves  were  discovered.  In  one  of  which,  the 
Chaleux  cave,  about  30,000  flint  implements  have  been  exhumed, 
together  with  many  bones  of  the  Beindeer,  Gk)at,  Ox,  Horse,  Boar, 
Brown  Bear,  Fox,  Badger,  Polecat,  Hare,  and  Water-rat ;  moat  of 
these  animals  are  supposed  to  have  served  as  food  for  man. 

In  another  cave,  (%ou  de  la  Naulette),  the  most  important  dis- 
covery was  made,  human  bones  (a  jaw  and  cubitus)  were  ficnrnd, 
associated  with  bones  of  the  Wolf,  Arctic  Bear,  Fox,  Badger,  Bat, 
Marmot,  Water-Rat,  Elephant,  (E.  primigenMui),  Ehinoceros,  Horse, 
Beindeer,  Wild  Boar,  Chamois,  Stag,  Sheep,  and  a  Fish.  Several  of 
these  bones  were  cut  and  pierced  by  man. 

The  Quaternary  deposits  are  divided  into  three  stages  by  Dr. 
Dupont— The  upper  stage,  with  Cervus  tarcmdtis ;  the  middle  stage, 
with  TJrma  spleaus;  and  the  lower  stage,  with  El^ha$  pnmi^iemm$.* 


Oeological  Society  of  London. — ^November  21, 1866. — Waring- 
ton  W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  chair.  Tlie 
following  communications  were  read : — 

1.  ''On  marine  fossiliferous  deposits  of  Secondary  Age  in  New 
South  Wales."     By  the  Rev.  W.  B.  Clarke,  M.A.,  F.G.S. 

In  Australia,  until  the  year  1860,  the  existence  of  deposits  of 
Secondaiy  age  had  not  been  demonstrated,  although  Sir  T.  L. 
Mitchell,  in  1846,  collected  Belemnites  and  a  few  other  fossiLi, 
which  are  now  said  to  belong  to  a  Lower  Secondary  formation. 
Since  the  year  1860,  Secondary  fossils  have  been  collected  by 
several  explorers,  and  the  author  therefore  gave  a  history  of  Uieir 
discovery,  with  lists  of  the  genera  and  of  some  of  the  species  found 
in  each  locality.  His  own  investigations  of  the  counby  near  the 
Maranoa  Hiver,  in  Queensland,  and  the  examination  of  collections 
sent  to  him  from  localities  between  there  and  the  Flinders  Biver, 
have  led  him  to  the  belief  that  there  exist  in  that  area  formations  rang- 
ing from  the  Trias  up  to  the  Cretaceous.  Mr.  Clarke  also  stated  that 
the  deposits  occurring  on  the  eastern  and  western  sides  of  Australia 
do  not  seem  to  be  identical,  fossils  of  the  age  of  the  Lias  and  In- 
ferior Oolite  having  alone  been  obtained  from  the  latter. 

*  SeeVoLui.,  p.  176. 

'  Ballet  de  TAcad.  £07  de  Belgique,  2  me.  s^rie  tomes  xxi  and  xxii,  1866. 

*  See  Description  of  a  yisit  to  tne  Cayerna,  etc.,  of  the  Valley  of  the  LcMe,  bj  Sir 
W.  Vernon  Guise,  Bart.,  and  the  Be?.  W.  S.  Sjrmonds.  Gbol.  Mao.,  Vol  III., 
No.  30,  p.  664. 
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2.  ''  On  the  Madirepwraria  of  the  Infra-liaa  of  Sonih  Wales.**  B j 
P.  Martin  Duncan,  M.B.  Lond,  Sec  G.S. 

Beferring  fiist  to  Mr.  Tawnej'a  pi^r  on  the  Sutton  Stone,  and 
hia  own  note  on  the  Gorala,  appended  thereto,  as  haring  been  the 
firet-froits  of  the  recent  researchea  on  the  Infra-liaa  in  South  Walea, 
Dr.  Duncan  stated  that  in  preparing  this  oommunicatioQ  he  had  been 
largely  indebted  to  Mr.  Charles  Moore  for  the  apedmena  which  he 
bad  examined,  as  weU  as  for  a  oonsideiable  amount  of  information 
embodied  in  the  deeoriptions  of  the  deposita.  He  then  described 
the  strata  of  Brocastle  and  Ewennj.  giving  lists  of  their  fossila, 
and  espedall J  of  the  new  species  of  Madrt^poraina  described  in  this 
paper,  and  illustrated  by  lithc^raphs  prepared  for  the  PalaBontO" 
graphical  Society;  he  &en  stated  his  views  of  their  geological 
position,  their  relations  to,  and  differences  from  the  xone  of  Aw^ 
noMlea  BmMandi  and  the  strata  in  France  and  Luxemburg,  which 
hare  the  same  homotaxis,  and  gave  a  general  view  of  the  distri« 
bntiofn  of  the  Madreporaria  from  the  Keuper  to  the  zone  of  Aw^ 
momies  BuMandi.  The  chief  conclusions  were:  —  (1)  that  the 
foasiliferous  beds  of  Sutton,  Southemdown,  Brocastle,  and  Ewenny 
are  important  members  of  the  series  which  intervenes  between  the 
Trias  and  the  beds  containing  Ammonites  Bucklandi,  Oryphaa  inemrva, 
Lhna  gigantea,  etc,  and  which  have  been  named  the  Infira-lias ;  (2) 
thai  the  MoUwtca  and  certain  well-known  species  of  Madreporaria, 
which  are  grouped  together  at  Brocastle,  have  similar  relations  to 
each  other  in  the  Calcaire  de  Valogne,  in  the  zone  of  Ammonites 
Moreanus  of  the  Cote  d'Or,  and  in  the  Gres  de  Luxemburg ;  and 
(3)  that  the  above-mentioned  beds  in  Wales,  constituting  a  coralli- 
ferous  horizon,  are  the  equivalents  of  the  Upper  beds  of  the  French 
and  Luxemburgian  Infra-lias. 

3.  *•  On  some  points  in  the  structure  of  the  XiphosurOj  having 
reference  to  their  relationship  with  the  Eurypterida."  By  Henry 
Woodward,  Esq ,  F.G.S.,  F.Z.S.,  of  the  British  Museum. 

The  author  pointed  out  that  Professor  M'Coy's  tribe,  Pcpcilopoda, 
was  intended  to  include  the  Limuli,  with  Eurypterus,  Fterygoius,  and 
Belinurus.  Professor  Huxley  had  already  shown  (in  1859)  that  this 
classification  was  founded  upon  an  erroneous  interpretation  of  the 
fossils,  then  (1849)  only  known  in  England  by  extremely  frag- 
mentary remains. 

The  object  of  this  communication  was  to  demonstrate,  that, 
although  Professor  McCoy's  classification  was  based  on  conjecture, 
rather  than  upon  a  minute  acquaintance  with  the  anatomy  of  these 
extinct  forms,  yet  the  subsequent  researches  of  Professors  Agassiz, 
and  Hall,  in  America,  Professor  Nieszkowski,  in  Russia,  and  the 
independent  investigations  of  Mr.  J.  W.  Salter  and  the  author,  in 
this  country,  have  shown,  that  a  close  relationship  actually  does 
exist  between  the  Xiphosura  and  the  Eurypterida. 

Tlie  author  then  gave  a  detailed  comparison  of  the  structure  of 
these  two  divisions,  which  he  proposed  to  call  Sub-orders  of  Dr. 
Dana's  order  Merotiomata,  He  also  pointed  out  that  the  Xiphosura 
were  divisible  into  three  genera  : — 1st,  BeliimruSy  Bally,  haiVYQ:^  fi?i% 
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freely  artioulated  thoracic  sclents,  and  three  sndiylosed  abdomii 
ones  and  a  telson ;  2ndy  Presiwiehia,  a  new  genus,  having  the  thoiacio 
and  abdominal  segments  anohylosed  together;  and  Srd,  XtMtiliif, 
Miiller,  having  a  head  composed  of  seven  cephalic  and  one  thoracic 
segments,  followed  by  five  coalesced  thoracic  somites  bearing 
branchiffi,  and  one  or  more  coalesced  apodal  abdominal  somites, 
to  which  is  articulated  the  telson.  Although  so  great  a  dissimilarity 
exists  between  Pterygotus  and  XtmuZtM ,  yet  in  the  genera  HemiaMfiif 
Exapinurus,  and  PseudonUcuB,  we  have  forms  which,  in  the  number 
of  body -rings,  are  intermeiliate. 

The  order  MerosUmata  offers  a  parallel  group  to  the  Deeapoda ; 
the  Eurypterida  representing  the  M<icrura,  and  the  X{pha$wra  the 
Brciehyura.  The  author  did  not,  however,  intend  by  this  compazison 
to  indicate  that  lAmultu  was  higher  in  the  Crustacean  scale  than 
Pterygoiua,  but  rather  that  the  former  was  one  of  those  low,  but 
persistent  types,  like  the  Brachiopodti,  which  have  remained  un- 
changed through  long  geological  ages,  whilst  forms  capable  of 
further  development,  like  PUryyotua,  have  been  modified  and  dis- 
appeared. 

December  5,  1866.— Warington  W.  Smyth,  Esq.,  MJL.,  F.R8^ 
President,  in  the  chair.    The  following  communications  were  read : — 

1.  *'  A  Description  of  some  Echinodermata  from  the  Gietaoeous 
rocks  of  Sinai."     By  P.  Martin  Duncan,  M.B.,  Sec.  G.S. 

The  existence  of  Cretaceous  rocks  in  the  district  of  Sinai  has  been 
surmised  for  several  years ;  but  owing  to  the  scarcity  of  fossQs,  they 
have  not  been  correlated  with  any  of  the  Asiatic  formations.  An 
examination  of  the  Echinodermata  collected  by  the  Bev.  F.  W.  Hol- 
land from  the  limestones  of  Wady  Mokatteb  and  Wady  Badera  baa 
eiabled  Dr.  Duncan  to  show  their  parallelism  with  the  red  lime- 
stones in  South-eastern  Arabia,  the  fossils  firom  which  he  described 
in  a  former  paper.  All  the  species  not  determined  are  well-known 
forms,  characteristics  of  the  typical  Upper  Greensand  of  Europe; 
but  those  formerly  described  from  Sinai  by  MM.  Desor  and  D*Or- 
bigny  seem  to  be  peculiar  to  that  region.  The  author  observed  that 
by  adding  the  Echinodermata  from  Sinai  to  those  from  South-east 
.^jrabia,  we  obtain  a  fauna  eminently  characteristic  of  the  Middle 
Cretaceous  period ;  and  in  conclusion  he  drew  attention  to  the 
interesting  fact  that  the  majority  of  the  wide-wandering  Echinio- 
derms  had  a  tendency  to  vary  from  their  types  both  in  Europe  and 
in  Arabia,  while  the  rest  remained  persistent  in  form. 

2.  ''  Greological  Description  of  the  First  Cataract,  Upper  Egypt'' 
By  J.  C.  Hawkshaw,  Esq.,  F.G.S. 

At  the  first  cataract  the  Nile  flows  over  ciystalline  rocks  con* 
sisting  principally  of  quartz,  felspar,  and  hornblende,  combined  in 
various  proportions,  and  then  appearing  under  the  forms  of  syenite, 
greenstone,  hornblende,  and  mica-schists,  or  else  occurring  in  sepa- 
rate masses.  In  the  bed  of  the  river  the  surface  of  the  harder  por- 
tions of  these  rocks  is  beautifully  polished.  The  whole  district  is 
traversed  by  dykes  of  greenstone,  of  which  the  prevailing  direction 
JsKandW. 


The  cryatalline  rocka  forming  the  bed  of  the  river  are  overlain  by 
t  n&dstone,  Bometimea  course  &ad  gritly,  and  at  other  times  fine- 
puned  and  comptict,  Tho  prevailing  colour  is  light-yellow,  but  in 
plicee  it  ia  dark -purple  and  even  bl^k,  owing  to  the  presence  odt 
tiDa.  As  jet  no  oi^^anic  remains  have  been  discovered  in  it.  This 
nodetooe  rests  on  the  uneven  surface  of  the  ajenite  in  slightly 
indined  strata,  dipping  N.N.E,  It  ia  nowhere  altered  at  its  junotion:i 
with  the  syenite,  nor  ia  it  anywhere  penetrated  by  dykes. 

I^)  the  eastwaid  of  the  first  cataract  is  a  wide  valley,  oommencin* 
opposite  the  laland  of  Phitas,  and  joining  the  Nile  valley  again  aboiu 
three  miles  below  Assouan.  Through  this  valley  the  Nile  may  have 
fbnnerly  flowed,  as  freshwater  shells  and  deposits  of  Nile-mud  an 
fmmd  a^  a  considerable  height  above  tho  present  level  of  the  river. 

To  the  westward  of  the  firat  cataract  the  crystalline  rocka  dia- 
^pear  below  the  sandstone,  and  the  country  ia  almost  entirely 
covered  with  sand  of  a  rich  yellow  colour,  composed  of  fine  rounded 
ptioB  of  quartz. 

3.  "  On  the  Drift  of  the  North  of  England."      By  J.  Curry, 
OonuRunicated  by  the  AsBiatant-Secrotory. 

Having  first  given  a  general  aketch  of  the  district  under  considers^ 
tion,  and  noticed  the  variona  rock-format  iona  occurring  therein,  ths 
uthor  described  in  detail  the  distribution  of  the  drift,  showing  thakri 
the  prevailing  direction  in  which  it  had  been  carried  was  from  nortlw' 
west  to  sonth-east,  with  certain  variations,  dependent  upon  the  oon**' 
fis;iiration  of  the  land.  He  then  described  the  wide  distribution  of 
Shap-fell  granite,  especially  refening  to  its  occurrence  in  radial 
lines  from  tho  granitic  mass,  and  called  attention  to  the  fact  that 
detritus  of  various  rocks  in  the  vicinity  of  the  lakes  has  been  carried 
"ver  the  Stainmore  ridge  inlo  the  valley  of  the  Tees.  Mr.  Curry 
fbsn  described  the  occurrence  of  drift  along  the  western  slope  of  the 
Pennine  chain,  and  from  Castle  Currock  across  tho  northern  end  of 
that  chain,  as  well  as  in  the  valleys  of  the  Tyne  and  tho  Toes, 
pointing  out  also  the  absence  of  drift  from  Alston  Moor  and  Upper 
Teeedalc,  and  down  the  valley  of  Wear  to  the  city  of  Durham. 
In  conclusion  the  author  diacuased  the  manner  in  which  the  drift- 
mstenals  had  been  transported,  referring  it  chiefly  to  marine  opera- 
tions on  ancient  shore-lines  at  various  altitudes  ;  and  in  explanation 
of  the  fact  that  the  upper  limit  of  the  drift  is  not  at  a  uniform  ele- 
vation, he  euggostwl  that  it  may  in  great  measure  be  due  to  n  varia- 
tion in  the  volume  of  the  ocean  instead  of  to  elevations  and  depre»- 
nons  of  the  earth's  crusL 

n. — Norwich  Gboi*gic.4I.  Societt. — On  October  2nd,  1866,  tho 
Monthly  meeting  of  the  above  Society  was  held  in  the  Museum.  In 
the  sbsenoo  of  the  President,  the  chair  was  occupied  by  T.  Or.  Bat- 
ntLD,  Estj.  The  principal  subject  of  the  evening  was  a  communi- 
cation rande  by  C.  B.  Rose,  Esq.,  F.(i.S.,  "  On  the  Cretaceous  Groups 
of  Norfolk  and  Kent,"  illustrated  by  a  section  through  West  Norfolk, 
Itid  by  specimens  of  the  Sandstones  and  Fossils. 

Jir.  Boee  oommencfld  by  stating  that  he  had  recently  ^itod.'Eo\k>'^ 
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stone  and  Hythe,  and  had  Diere  examined  the  Chalk-marl  and  Upper 
and  Lower  Oreensands,  and  he  thought  that  a  oomparative  view  of 
the  Norfolk  and  Kentish  beds  might  be  interesting  as  well  as  in- 
structiYe  to  the  members  assembled. 

The  Cretaoeous  group  includes  the  Upper  and  Lower  Chalk,  Chalk- 
marl,  Upper  Greensand,  Gkiult,  and  Lower  Greensand. 

The  late  Mr.  Woodward,  in  his  <'  Outline  of  the  G^eology  of  Nor- 
folk," 1833,  divided  the  Chalk  with  flints  in  Norfolk  into  Upper  and 
Medial,  which  Mr.  Rose  considered  a  legitimate  division,  justified  by 
characteristic  fossils. 

The  Upper  Chalk  has  a  soft  texture,  and  its  charaoteristio  fossils 
are  Bdemnitella  mturowUa  and  laneeolata,  very  abundant ;  CardioBier 
granvlosusy  Ananehytea  ovatua,  some  peculiar  Ammonitea,  and  large, 
''  Paramoudra,"  or  ''  Pot-stones,"  as  they  arc  called,  so  familiar  to 
people  in  the  neighboArhood  of  Norwich.  The  Ananckytes  is,  indeed, 
common  to  both  the  Upper  and  Medial  Chalk,  but  it  nowhere  reaches 
such  a  size,  or  is  so  abundant  as  in  the  Upper  Chalk,  proving  that 
the  most  feivourable  circumstances  to  its  development  &en  existed. 
One  or  two  species  only  of  Inocerami  are  peculiar  to  the  Upper 
Chalk. 

The  Medial  Chalk  is  harder  than  the  Upper;  Ammonites  and 
Belemnites  are  very  rare  in  it ;  Inocerami  exceedingly  abundant,  there 
being  no  fewer  than  nine  species ;  the  rare  Gardiasier  exeeniricm  is 
here  met  with.  Mr.  Bose  remarked  that  geologists  sometimes  stumbled 
upon  colonies  of  certain  fossils,  and  this  Cardiaater  is  an  instance  of 
the  kind,  which  occurred  to  him  in  the  parish  of  Swaffham,  not 
having  met  with  a  specimen  since;  equally  scarce  is  CardioBier 
roatratua,  Mr.  Eose  possessing  but  two  specimens, — ^locality,  Litcham. 

The  Lower  Chalk  is  so  hard  that  it  is  used  for  building  purposes ; 
Ammonitea  are  tolerably  plentiful  in  it,  such  as  A.  perampfma^  A, 
Auateni,  A,  ManteUi,  eta ;  these,  with  Belemnitella  plena,  may  be 
considered  characteristic ;  as  also  the  following,  Echinida,  Diaiiidea 
cydindrica  and  aubucida,  Holaater  trecenaia,  found  in  one  locality  only. 
Inoceramua  mytiloidea  is  confined  to  this  stratum.  The  Chalk-marl 
is  slightly  gray  in  colour,  and  arenaceous.  It  may  be  seen  at  West 
Dereham,  near  the  Church,  and  at  Hunstanton  cliff;  at  the  latter 
place  it  is  well  marked  by  a  great  abundance  of  firagments  of  an 
Inoceramua.  Turrilitea  tuberetdatua  and  Pecten  Beaveri  are  charac- 
teristic of  this  bed. 

Of  the  Upper  Greensand,  Mr.  Bose  said,  if  there  be  a  special  bed 
at  the  outcrop  of  the  Cretaceous  strata  at  Hunstanton,  judging 
zoologically,  and  from  position,  it  is  found  in  the  white  and  red 
xoophitic  beds — ^those  containing  the  Madrepora  paradoxica  (Sypkonia 
of  Woodward).  The  Gault  in  Norfolk  occurs  as  the  usual  blue  clay, 
and  as  a  red  limestone  at  Hunstanton,  viz.,  the  lower  division  of  the 
red  beds  in  the  cliff.  At  West  Dereham,  Pentney,  and  Gayton, 
where  the  blue  clay  obtains,  the  small  Belemnitea  with  DentaUum 
eUipiieum,  and  Ammonitea  dentaiua,  are  characteristic.  At  Hunstanton, 
Ammonitea  dentatua,  A.  lautua,  A.  tuberculatua,  and  others,  also  Jnoee- 
fnjntia  aukatua,  with  the  small  Bdemmtea,  determine  this  Lower  Bed 
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bed  to  be  the  representative  of  the  Gitolt  of  Cambridge  and  Folke- 
Hone. 

The  Iiower  Greennnd  at  Himstantoa  cliff  is  clear);  diriaible  into 
two  kinds — a  friable  fem^inona  aandslone,  and  a  hard  conglomente. 
Ai  Bilney,  between  Swaffliam  aad  Lvim.  firw  Tanetiea  are  distin- 
guishable— ^Ist,  a  bfowQ  tabular  saii<.tstoQ«  ;  2.  a  ^tmm  oby ;  3,  a 
broim  Cantooe  ia  br^  rhomboidal  blocks.  In  Korfolk  tb6  Lower 
6n«iiaaiid  rock  ia  provindaUj  cnlled  "  Carsiune : "  orgsuiio  remains 
uv  reiy  sparaely  distribated  throagh  it.  At  DownhAm,  TVn^oma 
oi^formiM  uid  T.  dattUala  are  met  with  in  a  )>ed  of  fermginma 
nod  ;  at  Dersingham- heath,  Jimttilu  radiat<i»,  a  Thelit.  and  a  Natica, 
similar  to  those  found  in  the  Lower  Greensand  <>i  the  Isle  of  Wight; 
tt  Hunstanton,  AmHMaUt  Deshtuftmi,  and  a  Syphonia  in  frxgnicflla, 
are  found. 

Mr.  RoBe  next  colled  attention  to  the  Cretaoeoos  gronp  in  Kent, 
QCintiaeting  the  physical  charsctere  of  the  Chalk-marl  and  Upper 
(ireensand  of  Fulkeetone  with  that  of  Norfolk ;  the  Chalk -marl  of 
Kent  being  of  an  aik-yntg  colour,  and  the  Upper  Greensand  of  ft. 
Mill  darker  gray,  the  Upper  Greensand  in  Norfolk  appearing  as  a' 
white  and  red  liineetone.  ' 

The  Author  adverted  to  the  transition  of  the  red  bed  of  Hun^ 
itanton  into  the  blue  Ganit  clay  in  its  ttrii^  eontbwards  at  Leraatl^ 
from  whence  it  continuee  entirely  blue  to  West  Dereham.' 

The  Lower  Greensand  of  Folkestone  is  very  calcareous. 
KtHm  dividtxi  it  iuio  a  eeriea  ol'  diree  beda,  the  middle  bed  ai  whioh 
"abonnda  in  green  matter,  and  is  letentive  of  moistore."  On  oom- 
paling  these  with  the  lAre«  beds  at  Bilney,  ptOTioaaly  mentioned, 
Mr.  Boae  was  of  opinion  that  only  the  three  rmper  beds  of  the  Lower 
Greenland  of  Folkestone  are  represented  in  Norfolk. 

T^M  inferior  beds  of  the  Lower  Greensand  at  Hythe  poaseae  tho 
character  of  a  greenish  coloured  limestone,  which  is  sufficiently 
cdcareons  to  bum  into  lime,  and  abound  in  organic  remains. 

In  oondusioa,  the  author  observed  that  a  person  acquainted  -willi 
the  Norfolk  strata  only,  would  be  at  a  loss  to  recognise  those  in  Kent 
m  iTicks  of  the  same  era.  He  therefore  laid  it  down  aa  advisable 
Dot  only  to  employ  Dr.  Wm.  Smith's  mode  of  identification  of  strata 
by  their  organio  remains,  but  also  to  call  in  the  aid  of  potttion  in  the 
■eriea  of  formations ;  for  example,  when  a  stratum  contains  fossils 
common  to  two  or  three  other  strata— the  lower  red  bed  in  Hnnstan- 
tm  cliff  being  a  oaae  in  point — then  its  proper  place  in  the  series 
mnft  be  decided  by  its  relative  position. 

A  cordial  vote  i^  thanks  was  passed  to  Hr.  Bose  for  his  veiy  in- 
ftmotive  paper. 

'  Tlw  Aitcoui  TcU-boriDg  at  Hiani.  Colmui'i  Works,  Cutot,  Nonricli,  iifta' 
|HM^  Uuongh  the  cIiiUl,  itrack  a  tint  dsj,  canUining  Itioetramui  nitcatiu,  B»tn^ 
mIm  wmtimm,  and  Qther  Qault  tMB\^-^Sdit, 
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SECTION  C,  QKOLOGT. 

I. — ^Repobt  on  Dbedgiko  among  the  Hsbbidbb. 

Bj  J.  Gwnr  Jsffbxts,  F.ILS.,  F.6.S.,  etc. 

THIS  exploration  lasted  nearly  two  months — ^namely,  from  the 
24th  of  May  to  14th  July,  1866.  Although  its  main  interest 
is  of  a  zoological  nature,  yet,  in  some  respects,  it  has  so  important  a 
geological  bearing  that  we  should  be  wanting  in  our  duty  to  our 
readers  if  we  allowed  it  to  pass  by  unnoticed.  The  following 
extracts  illustrate  the  advantages  to  be  derived  by  geologists  firom 
a  careful  examination  of  recent  marine  areas  in  investigating  the 
oonditions  under  which  the  successive  fossil  fauna  of  our  island 
existed  in  remote  periods  of  time. 

"  Some  of  our  most  conspicuous  and  prized  sheUs,  that  are  also  of 
a  northern  type,  are  wanting  in  the  Hebrides.  ScLxicava  Narvegica, 
NaJUea  QravXandieay  Buceinnm  Humpkreysianum,  Bucdnopnn  Dalei, 
Fit9U8  Norvegicua,  F,  TtUroni,  and  F.  Bemicienau  are  in  this  cat^oiy. 
All  the  above  (with  the  exception  of  BuceiHum  Humphreynamtm, 
which  inhabits  Shetland  and  the  coasts  of  County  Cork)  are  met^ 
with  on  the  Dogger  Bank ;  and  the  first  two  are  fossil  in  the  Clyde 
beds.  Six  out  of  the  seven  being  univalves,  I  would  venture  to 
surmise  that  their  non-existence  in  the  western  seas  of  Scotland  may 
have  arisen  from  the  circumstance  that  the  diffusion  of  univalves  is 
slower  than  that  of  bivalves.  The  spawn  of  the  former  is  attached 
to  the  spot  where  it  is  shed,  or  in  a  few  cases  (eg.  CapuUu  and 
CalyptrcBo)  it  is  hatched  within  the  shell  of  its  sedentary  parent ; 
60  ^at  the  fry  forms  a  colony,  and  need  not  roam  to  any  distance, 
provided  it  has  a  sufficient  supply  of  food  and  other  requisites  of 
habitability.  Not  so  with  bivalves.  These  shod  their  ova  into  the 
water,  or  else  (as  in  some  of  the  KeUia  family)  hatch  them  within 
the  folds  of  the  mantle,  whence  they  are  excluded  on  arriving  at 
maturity.  Their  fry  swim  freely  and  rapidly  by  numerous  en- 
circling cilia.  The  metamorphic  state  lasts  many  hours.  During 
that  period  they  can  voluntarily  traverse  considerable  distances, 
or  they  may  be  involimtarily  transported  by  tidal  and  oceanic 
currents.  Time  is  the  only  element  necessary  for  their  widest 
dispersion  over  the  adjacent  seas,  where  no  barrier  intervenes. 
Should,  however,  such  an  obstacle  present  itself,  whether  in  the 
shape  of  previously-existing  dry  land — like  that  which  separates  the 
North  Sea  from  the  Atlantic — or  from  an  upheaval  and  drying  up  of 
the  neighbouring  sea-bed  by  geological  orcosmical  cauiBes,  the  further 
diffusion  of  any  marine  animals  in  that  direction  must  necessarily  be 
stopped.  An  opposite  result  would,  doubtless,  be  produced  by  a 
sinking  and  submersion  of  dry  land  below  the  level  of  the  sea, 
whereby  the  diffusion  of  such  animals  would  be  greatly  facilitated. 
This  appears  to  have  been  the  fluctuating  course  of  events  since  the 
formation  of  the  Coralline  Crag,  which  was  probably  the  cradle  or 
starting  point  of  our  molluscan  fiEiuna — a  period  long  antecedent  to 
the  last  Glacial  epoch,  and  incalculably  far  beyond  the  advent  of  man, 
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iindeigone  a  much  greater  change  of  level  since  the  Tertiary  epooh»  is 
not  80  well  establii&ed.  Dr.  G.  0.  Wallich,  in  his  admirable  and 
philosophical  treatise' — nith  which  all  marine  zoologists  and  eeo- 
logists  are,  or  ought  to  be,  familiar — ^believed  that  certain  Btar-fieSe% 
which  he  had  procured  at  a  depth  of  1260  fiftthoms  (7560  feet),  in  lat. 
69^  2V  N.,  long.  26<='  41^  W.,  about  half-way  between  Cape  Euewell 
and  the  north-west  coast  of  Ireland — ^were  originally  a  shallow-water 
species,  but  had  gradually,  and  through  a  long  course  of  generations, 
accommodated  themselves  to  the  abnormal  conditions  incident  on  ^ 
subsidence  of  the  sea-bed." ' 

"The  Hebridean  sea-bed,  at  very  moderate  depths  (which  Dr. 
Wallich  would  call  ''shallow-water")  mainly  consists  of  a  soft 
and,  more  or  less,  tenacious  mud,  mixed  with  stones  of  different 
sizes,  and  resembling  in  its  composition  the  Boulder-day  or 
Glacial  drift  of  Scotch  geologists.  It  tells  us  of  rocks  ground 
down  by  glaciers  year  after  year  in  an  arctic  region ;  of  the  mud 
produced  by  such  attrition  being  carried  into  the  sea  in  the  melting 
season  by  overwhelming  floods,  ''  non  sine  montium  damore  "  (see 
Dr.  Kane's  description  of  the  great  Humboldt  glacier);  of  its 
dispersion  over  the  sea-bed  by  the  action  of  tides  and  currents ;  of 
the  deposit  thus  formed  being  inhabited  by  a  variety  of  ftTiiTnala  of 
a  high  northern  type  during  a  long  and  quiet  course  of  time ;  of  the 
sea-bed  being  elevated  by  slow  degrees  above  the  surfaoe  of  the 
water  by  an  agency  which  we  cannot  satisfactorily  explain,  but  whioh 
may  be  volcanic,  or,  perhaps,  steam ;'  of  the  consequent  extermina- 
tion of  these  marine  animals ;  of  an  interval  during  which  the  raised 
sea-bed  was  dry  land ;  of  a  gradual  amelioration  of  the  dimate ;  of 
another  oscillation  of  the  earth's  crust  in  a  downward  direction, 
when  the  surface  of  the  land,  covered  by  its  former  deposit,  again 
becomes  the  bottom  of  the  sea;  and  of  a  fresh  succession  of  life 
which  is  still  in  existence.  Thus  a  cyde  of  similar  events  continually 
recurs.  Nothing  is  lost  or  altogether  perishes ;  all  the  old  materials 
are  used  up  and  assume  new  forms." 


n. — Petbolextm    m   Nobth  America^ 

By  ProfeoBor  0.  H.  Hitchoook,  M.A. 

DUBING  the  past  six  years  the  United  States  of  America  have 
produced  about  450  millions  of  gallons  of  Petroleum.  The 
average  daily  yield  for  the  past  year  (1866)  has  been  at  least  12,000 
barrels.  The  business  of  collecting,  transporting,  and  refining  it 
employs  as  many  hands  as  either  the  coal  or  iron  trade.  The 
economic  importance  of  this  commodity,  therefore,  demands  a  pass- 
ing notice  of  its  geological  relations. 

1  The  North  Atlantic  Sea-bed,  1862. 

•  Le.  p.  41. 

<  Vide  Mr.  R.  A.  Peacock's  imiiiphlet  <<  On  Steam,  as  the  Motiye  Power  in  Earth- 
qnakes  and  Volcanoes,  and  on  CaTities  on  the  Earth's  Crust"    Jersey,  1866. 

A  This  notice  of  the  geological  relations  of  Petroleom  in  North  Ainmoa,  has  besn 
4>Ujgingly  fiuniflhed  by  uie  author. — ^£d. 
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1.  PlBtRdenm  Bometimes  occurs  in  tyneUndl  hoMku  like  the  sub- 
tBEranean  streams  of  water  penetrated  by  Artesian  bore-holes.  This 
ii  the  oase  in  Western  PennsylYania,  the  most  prolific  of  all  the  "oil- 
i^ons."  It  is  found  beneath  three  sandstones  or  sets  of  imperrions 
ibata,  called  the ''  first,"  ''  second/'  and  ''  third."  In  the  small-yield 
wells  tlie  oil  may  constitnte  the  drainage  of  an  inconsiderable  thick- 
ness of  saturated  layers.  The  fluid  may  often  require  the  aid  of 
pomps  to  bring  it  to  the  surface. 

2.  Petroleum  may  occur  in  eaviUea  and  fissures  in  (he  sireUa,  either 
^pOMk  synclinal  basins  or  anticlinal  slopes.  The  existence  of  a  cayity 
is  inferred  from  the  prodigious  flow  of  fluid,  as  of  the  Grant  Well, 
whi^  at  the  time  of  my  visit  was  spouting  in  a  hisdng  stream  1800 
barrels  of  petroleum  erery  day.  Many  of  these  wells  discharge  their 
products  intennittently.  Besides  petroleum,  brine  and  gas  are  com- 
moaly,  if  not  universally,  discharged  from  the  orifice ;  and  we  may 
■oppose  that  before  the  tapping  of  the  cavity  they  were  arranged 
aocording  to  their  specific  gravities,  the  gas  uppermost  and  the  brine 
beneath  the  others.  The  varying  phenomena  of  discharge  may  be 
mplainfd  by  supposing  di£ferent  parts  of  the  cavity  to  have  been 
leached  by  the  boring  rod  in  the  several  instances.  When  a  cavity 
is  large  two  or  more  boreholes  may  penetrate  it,  as  was  the  case  with 
the  celebrated  Phillips  and  Woodford  Wells.  Generally  the  wells 
of  one  neighbourhood  seem  to  have  some  connection  with  one  an- 
other ;  for  if  old  and  unproductive  holes  ore  not  closed,,  the  discharge 
from  new  and  promising  wells  is  impeded.  Abandoned  holes  should 
always  be  plugged  up ;  partly  for  the  benefit  of  new  enterprises, 
and  partly  because  it  has  been  discovered  that  by  rest  they  will 
again  become  productive. 

The  oleiferoufi  reservoirs  may  be  irregular  cavities — vertical, 
horizontal,  or  inclined  fissures ;  an  enlargement  of  natural  joints,  etc. 
Explorers  look  for  regions  where  the  stratii  Lave  been  much  folded 
and  broken,  premising  that  the  dislocations  may  produce  cavities  in 
which  fluids  will  collect. 

3.  Petroleum  may  occur  along  lines  of  faxdts.  Examples  of  tliis 
nature  are  in  Western  Virginia,  Cumberland  and  Barren  Counties, 
Kentucky,  and  elsewhere. 

4.  Petroleum  may  exist  in  great  quantities  heneaih  anticlinal  arches. 
These  run  into  No.  3.  Examples  of  this  nature  are  in  Albert  Co. 
N.  B.,  Gagpe  C.  E.,  and  in  the  productive  region  of  Canada  West 
The  roof  acts  as  an  impervious  cover  to  confine  the  fluids  until  the 
drill  of  the  workman  appears  for  their  liberation. 

These  facts  show  us  where  to  expect  petroleum  in  considerable 
amount.  If  we  search  in  that  area  wliere  the  oil-layer  comes  to  tho 
8urface,  or  its  distribution  as  represented  by  the  colors  of  a  geological 
map,  we  shall  find  only  shallow  and  small  producing  wells.  Never- 
theless these  may  be  more  permanent  than  the  deeper  ones,  and  may 
be  profitably  worked  from  generation  to  generation  where  labour  is 
inexpensive.  The  great  wells  involve  three  essentials — first,  plenty 
of  bituminous  matter  in  tlie  petroleum  formation,  from  whence  an 
abundant  supply  may  be  dr%wn ;  second,  cavities  and  crevices  m  ^i\vft 
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strata ;  third,  an  impervioaa  oover,  like  the  roof  of  an  antioKnal,  to 
baye  prevented  the  escape  of  the  fluids  in  past  ages.  The  beA 
*'  surfJE^  indications "  generally  guide  to  shallow  wells.  The  beat 
reservoirs  have  been  found  at  considerable  depths. 

5.  There  are  no  less  than  fourteen  different  formations  in  Nor^ 
America  (not  including  the  West  Indies)  from  which  petroleum  baa 
been  obtained,  generally  in  productive  amounts. 

(a)  Pliocene  Tertiaiy  of  Oalifomia.  This  has  been  known  for  a 

century. 
(5)  In  Colorado  and  Utah,  near  lignite  beds  of  Oretaoeous  age — 

not  yet  explored. 
(e)  In  small  amount  in  the  Trias  of  North  Carolina  and  Con- 
necticut 

(d)  Near  the  top  of  the  Carboniferous  rocks  in  W.  Ya.    Most  of 

the  producing  wells  of  this  state  are  from  this  horizon. 

(e)  Shallow  wells,  near  Wheeling,  W.  Va.,  and  Athens,  O.9  not 

fEff  from  the  Pittsburg  coaL 
(/)  425  feet  lower,  near  the  Pomeroy  coal  beds. 
{g)  At  the  base  of  the  Coal-measures,  in  Conglomerates  or  Mill- 
stone grit. 
{k)  Small  weUs  in  the  Archimedes  limestone  (Lower  Carboni- 
ferous) of  Kentucky. 
(4)  Chemung  and  Portage  groups — certainly  three  different 
levels — in  W.  Penn.  and  N.  Ohio. 
A  careful  study  of  the  distribution  of  the  producing  wells  upon 
Oil  Creek  has  satisfied  me  that  they  are  arranged  in  four  groups,  with 
scarcely  any  intermediate  stragglers,     l^ese  centres  are  at  Titos- 
ville.  Petroleum,  Cherry  Hun  and  vicinity,  and  about  Oil  City. 
Those  at  Pit  Hole  constitute  another  group.     The  quantity  and 
quality  of  petroleum  obtained  is  proportioned  to  the  depth  attained 
by  the  bore-holes.    Shallow  wells  yield  a  email  quantity  of  superior 
quality,  because  heavier.    The  lightest  oils  generally  come  from  the 
greatest  depths.    In  the  Cherry  Kun  districts  the  wells  in  the  valley 
average  560  feet  in  depth ;  those  at  Pit  Hole  average  620  feet    At 
both  these  localities  attempts  have  been  made  successfully  to  obtain 
petroleum  by  boring  into  the  hill-sides ;  and  that  from  levels  above 
tiie  average  depths  of  the  valleys. 

(j)  Black  slate  of  Ohio,  Ey.,  Tenn.,  or  the  representatives  of 
the  New  York  formations,  from  the  Oenessee  to  the  Mar- 
oellns  slates.  This  is  near  the  middle  of  the  Devonian. 
{k)  Comiferous  limestone,  and  the  overlying  Hamilton  grovtp 
in  Canada  West,  extending  to  Michigan.  This  is  largely 
productive. 
(Z)  Lower  Helderberg  limestone,  at  Oaspe,  C.E.  This  is  Upper 

Silurian,  and  awaits  development, 
(m)  Niagara  limestone,  near  Chicago.    Not  yet  remunerative, 
(o)  In  the  equivalents  of  the  Lorraine  and  Utica  slates  and 
Trenton  limestone  of  the  Lower  Silurian,  in  Eentuoky 
and  Tennessee.  One  well  in  Kentucky  in  these  rocks  was 
estimated  to  have  yielded  50,000  barrels. 


Ttte  immeofle  territory  in  North  America — several  hundred  thoo^ 
■ad  eqaare  miles  in  extent,  undertcun  by  the  formntionfl  mentioi 
ibove,  in  on  onaltered  Btate—aseures  the  worid  that  the  petrolei 
at  the  New  World,  like  the  coal,  is  probably  practically  iooxhaustifolflB'i 

6.  Petroleum  is  nnqnestioaably  of  organic  origin.  In  my  opiuon 
&s  great  mass  of  it  hae  been  derived  from  plants ;  but  some  think 
it  conies  frotQ  animals,  being  either  a  fish-oil  or  a  substance  related 
to  adiposc«re.  It  does  not  appear  to  be  the  result  of  a  natural  dts- 
dllation  of  coal,  since  its  chemical  comgiosition  is  different  iiom  th« 
oil  mABofactured  artifioially  from  the  cannels,  confining  neither 
oitro-benzole  nor  aniline.  Moreover,  petroleum  occupied  fissures  in 
the  Silurian  and  Devonian  strata  long  before  the  trees  of  the  Coal 
period  were  growing  in  their  native  forests.  The  nearly  unifersal 
tnocialion  of  brine  with  petroleum,  and  the  fact  of  the  slight 
liability  of  hydro-carbons  in  fresh,  but  insolubility  in  salt  water, 
«xctte  the  inquiry  whether  the  salt-water  of  primseval  lagoons 
nay  not  have  prevented  the  escape  of  the  vegetable  gases  beneath, 
ind  DCFndensed  them  into  liquids  ?  The  hint  appewe  to  ho  worthy 
itf  cODsiderution. 


COE.I6ESFOIiTX>BirCE. 


To  Ihe  Editor  of  the  Geological  Maoazinb. 
SiK, — ^The  faults  in  the  Drift  at  Hitchin,  made  the  subject  rf 
eoirespondence  in  your  Magazine,  were  shewn  by  me  in  the  litho- 
graphic seetions  accompanying  the  mnp  of  the  Drift  of  the  East  of 
England,  wliioh  I  jirintM  for  jirivatt-  distriliution  in  May,  1865  ;  and 
acopv  of  whi'.-h  is  in  the  lihrrirics  of  the  (Icological  Society,  of  the 
Woodwardian  Professorship,  and  of  those  of  most  other  scientific 
fcodiea.  This  was  more  than  a  year  before  Mr.  Salter,  imaoquaint«d, 
as  I  nnderstand,  with  that  work,  had  his  attention  attracted  by  them. 
I  now  write  to  call  yoar  readers'  attention  to  the  fact  that  the  most 
itrikiBg  features  of  the  Hitchin  section  do  not  appear  in  Mr,  Salter's 
paper.  The  sand  and  gravel  which  has  been  slightly  faulted  at  the 
Katioo,  is  that  which,  in  thickness  varying  from  twenty- five  to  sixty 
feet,  underlies  the  wide-spread  Boulder-clay  (termed  by  me  the  Upper 
Drift)  over  most  of  the  East  of  England  ;  but  which  has  a  more 
^nted  extent  in  the  north-east  portion  of  the  Central  CountieB, 
where  the  upper  Drift  rests  most  frequently  on  tlie  older  rocks. 
Sow  this  sand  and  gravel  (or  middle  Drift)  is  always  strictly  con- 
'ATimable  to  the  upper  Drift ;  and  over  western  Hertfordshire  lies 
generally  at  the  surface,  owing  to  the  denudation  of  the  upper,  which 
tfaore  ooonrs  only  in  outliers.  In  the  centre  of  Herts,  between  Bal- 
dook  and  Buntingford,  and  for  some  way  soutli  of  the  latt«r  place,  it 
iftgeoeially  absent,  the  upper  Drift  resting  on  the  Chalk.  If  any  of 
yoar  readers  will  walk  up  the  Great  Northern  Railway,  from  Hitohin 
.to  Hatfield,  they  will  see,  at  Wymondley  cutting,  this  middle  Drift 
rinng  up  sharply  from  beneath  the  upper,  and  (except  where  it  is 
oqpped,  near  Sbmaaga,  b^.tbe-npperj  oocapying  the  cnttrnfE^  u  fax 
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aB  Hatfield  station ;  some  way  north  of  whidb,  and  okwe-lrfflie 
Luton-line  junction,  there  was  some  time  ago  well  shewn,  by  the 
removal  of  some  of  the  material  for  ballast,  the  upper  Drift  for  m 
space  of  several  yards  faulted  perpendicularly  into  the  middle.  Th» 
^  section,  however,  between  Hitchin  and  Wymondkj 

E  shews,  not  only  that  the  Drift  has  been  fiiBlied 

3  in  the  way  seen  at  Hitchin  station,  but  that  the 

whole  mass  of  Chalk,  throu^  which  Hitchin  out- 
ting  passes,  has  been  forced  up  since  the  Drift 
was  deposited.    The  following  is  the  section:— 
(See  Woodcut,  Pig.  1.) 
The  faulting  of  the  Drift  is  a  common  thing  in 
.  the  East  of  England,  and  one  or  other  of  the  fol* 
q3   lowing  instances  may,  perhaps,  fall  within  tlie  oon- 
^  venience  of  some  of  your  readers  to  observe  fbr 
I  themselves. 

In  a  pit  in  the  N.K  portion  of  Ordnance  Sheet  60, 
and  adjoining  the  fannhouse,  three  furlongs  S.  £• 
by  E.  of  Bulchamp  workhouse,  and  eleven  furlongB 
from  Blythford  church,  the  upper  Drift  occurs  side 
by  side  with  sand ;  the  two  standing  against  eadi 
g  other  like  a  wall.  This  sand  I  believe  to  be  that 
5  which  intervenes  between  the  Crag  and  Chillesford 
%  beds,  in  which  case  the  vertical  drop  of  the  upper 
3  Drift  cannot  be  less  than  forty  to  fifty  feet.  If, 
^  however,  it  be  the  sand  of  the  middle  Drifts  then 
the  drop  is  proportionately  less.  A  pit  marked 
''  Sandpit "  in  the  S.E.  comer  of  the  same  sheet, 
^  nine  furlongs  S.S.E.  of  Chillesford  church,  and  ad- 
^  joining  tiie  Butley  Biver,  shews  exactly  the  same 
I  thing  in  all  respects.  A  pit  in  Sheet  49,  marked 
3  ''  clay  and  sandpit,"  four  furlongs  from  the  shore  at 
^  Size  well  Gap,  shews  the  junction  beds  of  the  upper 
and  middle  Drift,  conformably  to  each  other,  but 
tilted  at  an  angle  of  about  twenty  degrees  with 
the  horizon.^  A  pit  two  miles  S.W.  by  S.  of  the 
last  pit,  and  one  furlong  South  of  Aldiingham 
churdi,  shews  the  same  junction  beds  arching  (by 
lateral  pressure  as  I  regard  it)  in  a  double  curi^ 
like  the  letter  qq  laid  horizontal,  but  less  sharply 
bent  than  the  curves  of  that  letter.  The  coast  sec- 
tion between  Pakefield  and  Kessingland,  and  a  little 
north  of  the  lighthouse,  shews  a  small  fault  (tf 
some  six  or  eight  feet ;  and  another  between  Corton 
and  Hopton  of  about  equal  extent  that  has 
caused  a  depression  which  has  been  filled  with 
post  glacial  gravel ;  boih  of  these  extend  through  the  upper  and 
middle  Drift     A  third,  between  Hopton  and  Great  Yarmouth,  shows 

1  This  was  shewn  in  the  sections  aceompanyiDg  a  paper  on  the  crtff  and  drift  in 
MmdMag.  aT  Jfat.  Hist  for  Maroh,  1864. 
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Ae  upper  Brifi  AivppeA  intn  tfaa 
ctmpcmni,  and   tbe  wbule  ^'Pf 
gnmL    Hw  BnckflcU  It  the  BotA  «rf  «< 
Soiilnndd  ^m^b  (OimI  4»}    * 
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ins  fawhwter  AeDB,  mdnp  an  ifae   |^ 
■pper    Drifts,    and    with    that    Drifi^   «b^ 
tfarovn  into  an   an^^  at  notv   than    tsls 
4o^  witlt  tbo  horiaisn.      J 
gtaithe,  6^  milea  K&E.  <tf  Norvii^   ^^It 
Caatle.  the  beds  iot«r««utie  btAauii    £^<: 
the  Crag  and  Budaie  Drift  an  bahed;   ''||l 
bnt  ii  wqtBW  a  bauliBntT  with  tfae      tl 
DMBa  or  a  duoiipticni  wnin  u 
pan  of  a  lettv  win  not  aUov. 
tbs  ■xtant  of  thft  finh  oMld  t» 
A  pit  m  tha  aJl  oonHr  «f 
me  mile  and  tkt  fadmff  H  Ji^  id 
Beodea  cfaan^  and  two  handed  TBida     ,  .. 
■bffw  tlM  fine  expoMR  of  (he  Oilkfr-      ||i 
find  beda,  ibevs  (valan  Boir  wartirf      &«« 
OBt)  Poat-^MJal  goMl  faiifcii  ia^  ^     S^ 
nndof  ttsBtdJalM^^alnd^ 
Uke  a  wan  againit  it  fia-  wveni  finL 

Theae  throws  affect  the  Drift;  bat 
more  important  tLan  theafc.  beca«we 
affecting  bed«  mnch  newer  than  the 
Drifts,  are  tho^e  which  occar  in  the 
Poat-glactal  eeriea-  Ooe  of  these  it 
shewn  b;  Heasra.  TopW  and  Fueter, 
in  their  paper  oti  the  Medway  giarelfi ; 
two  othen  were  given  by  me  in  the 
papera,  ax  ysvr  Maguine,  on  the 
Tluaaea  and  East  E^ex  gravels;  ooe 
of  them  being  at  Bndwdl-on-Sea,  and 
the  other  in  Wickham  I^ne.  ncair 
Woolwich :  the  Istt^  ii  ver\  WM'iiflil*' 
to  joarL«tiil<>n  readers,  ajini  19  jnal  now 
w^  expo*^  b;  » three^ded  [mijtction 
wbkh  ihews  the  atatifiotfMn  verj 
tadj  Aod  that  it  is  not  dae  to  the 
oUiqne  beddixtfi;-  as  well  aa  the  aavoaU 
o(  tike  dip.  16-  U  20-.  directlr  towards 
the  fi«Jt  »!.-  .-,  :  r.n^--  -Ji.  d.e  Chalk 
iaoD  on  lim  vppumu)  nuie  ut  liie  laoo.' 
X^itly,  there  ia  that  at  Htg'-ap'  ahei 
by  me  in  die  KOtMuu  in  year 
laat.*      Thia   ia   the   mt        ' 


w  Mm.  T«L  lU.  at  «7  sadM. 
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finrmation  as  much  newer  than  tlie  Drift  as  ia  implied  by  its  ooenpa^ 
tion  of  a  trongh  out  down,  in  its  deepest  part  to  more  than  500  feet  fi:om- 
the  upper  Drift;  and  because  it  is  also  m  intimate  connexion  with  the 
disturbances  under  which  the  Thames  gravel  emerged.  In  the  aeo- 
tions  I  gave  in  your  Magazine,  space  necessitated  this  being  shewn 
as  a  vertical  drop,  but  in  reality  it  arises  from  a  pitch  in  a  north-west 
direction,  as  the  following  detailed  section  shows  : — (See  Woodcut, 
Kg.  2.) 

These  are  instances  in  which  actual  ocular  evidence  of  violent 
dislocations  is  obtainable.  There  are  many  more  which  are  dednd- 
ble  from  the  structure  of  the  crag  and  Drift,  and  I  believe  that  many 
of  the  sections  in  thei3e  upper  beds  which  present  perplexing  features 
are  due  to  this  cause.  Thus  the  capping  of  Boulder-clay  which  rests 
on  the  Chillesford  beds,  at  Chillesford,  and  wMch  Mr.  Fisher,  in  his 
paper,  read  before  the  Qeological  Society,  brought  into  his  evidence 
of  "  trail,"  I  believe  is  nothing  but  an  oblique  throw  of  the  upper 
Drift,  on  to  the  Chillesford  beds ;  for  in  a  pit,  only  a  furlong  and  a  half 
north  of  this  section,  there  occurs  one  of  the  junction  of  the  upper 
and  middle  Drift,  which  shews  both  these  formations  in  strict  oon- 
formability  to  each  other,  and  arching  under  the  influence  of  lateral 
pressure,  somwhat  in  the  same  manner  in  which  the  beds  axe  ex- 
hibited in  the  section  of  Aldringham  church. 

I  am.  Sir,  eta,         Saablbs  Y.  Wood,  Jun. 

FAULTS  IN  THE  DRIFT  AT  HITCHIN. 
To  the  Editor  of  the  Oeological  Magazine. 

Deab  Sill, — My  friend,  Mr.  A.  H.  Green,  who  is  nothing,  if  not 
critical,  has  been  very  gentle  in  his  criticism  in  my  case ;  and, 
indeed,  he  is  so  genial  a  man  that  I  am  sure  it  must  go  against 
his  grain,  and  be  an  act  of  stem  duty  in  any  case  to  find  fault  at  alL 
Perhaps  this  may  be  the  reason  why  he  overlooked  the  faults  at  the 
Hitchin  station.  I  can  hardly  think  they  have  grown  larger  since 
his  visit.  But  there  they  are ;  and  confused  as  the  mass  of  gravel 
and  loam,  which  form  the  Boulder-drifts  in  that  locality,  may  be, 
there  is  a  tell-tale  bed  of  conglomerate  at  the  bottom  which  has 
betrayed  all  its  movements — while  surely,  not  even  a  tyro  could 
mistake  the  dark  brown  gravel  which  caps  the  drift  and  fills  the 
pipes,  and  which  is  so  common  in  the  Hitchin  section,  for  the  li^t- 
coloured  sand  and  loam  below. 

The  uneven  surface  of  the  Chalk  here  is  indeed  due  to  the  same 
cause  which  has  produced  so  many  inequalities  in  the  surface  of  our 
island — viz.,  the  much-abused  "  unequal  elevation  "  of  faulted  ground, 
however  these  faults  may  have  been  produced.  In  the  case  of  the 
Chalk,  that  may,  no  doubt,  in  some  cases  be  due  to  sinkings  over 
subterraneous  cavities  produced  by  rivers  and  streams  in  Post-glacial 
times.  For  this  idea  I  am  indebted  to  my  fnend  and  former  col- 
league, Mr.  Thomas  T.  Mo  E.  Hughes,  with  whom  I  had  previously 
examined  the  Boulder-drifts  near  Hertford,  and  therefore  came  to 
the  section  more  prepared  for  examination  than  I  should  otherwise 
have  been. 


Wbetiier  this  or  a  larger  movoment  be  the  source  of  tho  a|H- 
pMnooea  at  Hitchin,  I  do  oot  mean  now  tu  argue.'  But  Lliikt  the 
cUftn-ont  faults,  passing  through  Chalk,  pebble  bed,  ami  loamy 
graTela,  exiet  in  this  loaJity,  onJy  oeeda  a  second  visit  to  uitocrtain. 
Indeed,  as  I  hope  I  fully  mentioned  in  a  note  to  tlia  paper  (fw  I 
have  not  the  Joumal  at  band),  one  of  these  faults  have  buua 
previously  marked  Jn  tho  sections  given  by  Mr.  8.  V,  Wood,  jnn. — ft 
fact  I  was  not  awaro  of  when  the  paper  was  read  at  Somomfit  Houto, 

AfVer  all,  in  most  cases,  we  only  see  what  wo  look  for;  and  if 
I  bod  been  cxainining  the  Cbulk  specially,  I  should  pmbably  not 
have  Been  those  dislocations.  I  am  sure  your  correspondont  could 
not  have  been  long  at  Hitchin  without  making  many  good  friondi 
tbere,  ao  I  shall  recommend  him  to  go  and  dine  with  some  of  them, 
this  holiday  time,  and  pay  a  visit  to  the  old  chalk-pit  again. 

I  am,  yours  truly,  J.  W.  Baltkk. 

>Ui.vaB3t,  Dtc.  Srd,  1866. 

OLACUTIOJf   IN  DEVON   AND   ITS    BORDERS. 
To  the  Editor  of  the  Geoloqicai,  Maoaziks. 

8ra, — I  have  always  distrusted  my  own  power  of  observation  in 
Qlocial  and  other  mipcrficiid  phenomena,  for  whenever  I  have  madi> 
ui  observation  to  a  regular  glacialist,  or  "  drift  describer,"  1  hava 
generally  bad  to  aland  corrected.  It  would  not,  therefore,  be  at  all 
PUTprising  to  mo  to  find  I  was  qiitle  wrong  in  my  ooncluniKus  as  to 
what  iippf.irod  to  ine  U.  lie  a  ^-l;,.iit..-t  surfa-ss  on  Uji;  cliff  rjn  tho 
banks  of  the  £xe  above  Barlynch  Abbey. 

Hie  first  time  I  ever  was  able  to  see  these  phenomena  of  rounding, 
moulding,  and  striatioD,  so  as  to  recognise  them,  was  in  the  B.W.  of 
Ireland,  about  the  y^ar  1851,  under  the  guidance  of  the  late  Six 
Henry  DelaBeche.  Since  then  I  have  had  many  opportunities  of 
observing  them  not  only  in  Ireland,  but  in  other  parts  of  the  British 
islands  and  in  the  Alps. 

Coming  down  the  valley  of  the  Ese  on  the  occasion  described  in 
the  letter  published  in  your  M4G*zii(e  in  1865  (Vol  II.  pp.  473), 
I  nw  before  me  a  cliffy  ridge  marked,  as  it  appeared  to  me,  pre- 
ctsely  in  the  same  way  in  which  so  many  so-called  glaciat«d  surfaces 

lltese  marUngs  being  large  and  obvious,  and  my  time  being  all 
too  short  for  geological  observations  of  much  grater  importanoe, 
I  did  not  spend  more  than  ten  minutes  in  examining  them.  If,  tfaere- 
fim,  they  are  not  glacial  as  my  friend,  Ur.  Pengelly  and  Hr.  Vicarj, 
ha^  oonduded,  it  only  assures  me  of  the  wisdom  of  the  old  pro* 
v«ib,  M  mlor  ultra  erepidam,  and  warns  me  to  stick  to  the  rocks 
tbenuelves,  and  leave  their  external  markings  and  superficial 
covering  to  those  whose  tastes  and  powers  of  observation  are  more 
■nited  to  them  than  mine  are.     I  hope,  however,  that  some  practised 

'  I  ujai  wdl  obMrre,  that  Uie  fi 
nailj  parallel  to  odc  anolher — u  in 

It  te  tbe~BUM  flsHTH  ra  (Iw  diift  p»«L^-l  ."W  &. 


glacial  obflenrer  may  Tisit  the  locality  some  day,  and  gife  nk  Itm 
benefit  of  his  opimon  npon  it  In  the  meantime,  aa  Mr.  'PMgJij, 
in  his  letter  in  your  last  nmnber,  agrees  in  the  correctness  of  my 
description  of  the  facts,  perhaps  he  will  favour  us  wi&liis  ideas  as. 
to  their  origin,  for  I  certainly  have  never  seen  anjrthing  Hke  them 
except  on  a  so-called  glaciated  surface. — ^Yours  truly, 

Dublin,  i>M.  4, 1866.  J.  Beste  Jttkes. 

DR.    FRAAS    ON   PBE-HISTORIC   SETTLEMENTS. 
To  ihe  Editor  of  the  Oeologioal  Maoazikb. 

Sib, — In  your  impression  of  this  month  (page  650),  Dr.  Fraas 
concludes  an  interesting  article  on  Pre-hlstoric  Settlements  with  two 
remarks,  thus :  *'  And,  secondly,  that  ihe  discovery  at  Schussenried 
indicates  a  totally  different  climate,  such  as  now  begins  at  70  degrees 
of  north  latitude."  But  he  gives  a  fact  which  fully  contradicts  this 
theory.  The  remains  of  horses  were  foimd  at  Schussenried.  "  In  one 
case  the  skull  is  still  nearly  perfect,  and  it  belonged  to  a  species  wiili 
a  large  head ;  while  certain  bones  of  the  extremities  indicate  a  strong, 
bont/y  and  powerful  animal.  The  brain  cavity  has  been  opened,  ilie 
vertebrsB  had  been  split,  and  the  bones  containing  marrow  had  been 
broken  in  pieces,  so  that  there  can  be  no  doubt  of  horse-flesh  having 
been  one  of  the  table  delicacies  of  the  ancient  Swabians."  Are 
there  wild  horses  at  the  North  Cape  now  f  or  in  Nova  Zembla  ?  or  at 
the  Samoyede  Promontory  f 

I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

Gbobob  Qbexnwood,  Colonel 

Bbookwood  Park,  Albbsfobd, 

THE  DEVONIAN  ROCKS  OF  NORTH  DEVON. 
To  the  Editor  of  the  Geologioax  Maoazins. 

Deab  Sib, — ^I  wish  I  had  power  at  present  to  enter  the  lists 
on  the  new  issue  raised  by  Professor  Jukes  as  to  the  integrity  of  the 
Devonian  system.  It  seems  so  odd  to  try  to  explain  away  a  series  of 
rocks  which  must  have  some  place,  and  are  distinguished,  as  all 
know,  by  a  peculiar  set  of  fossils.  Though  the  Devonian  has  not 
many  striking  peculiar  types  of  sheUs,  it  has  some  quite  distinct, 
while  the  mass  of  its  species  are  undoubtedly  peculiar,  and  neither 
Silurian  nor  Carboniferous.     And  it  is  10,000  feet  thick  I 

Meanwhile,  till  I  have  more  opportunity,  let  me  just  keep  your 
younger  readers  in  possession  of  the  facts  that  in  North  Devon,  pro- 
ceeding southwards  from  Linton  and  the  N.  Foreland  to  the 
Culm-measures,  there  are  the  following  distinct  series,  which  Pro- 
fessor Jukes  rather  summarily  groups  into  Coal,  Carboniferous-slate, 
and  Old  Bed.  I  know  **  a  rose  by  any  other  name  will  smell  as 
sweet,"  but  I  prefer  the  well-known  names  : — 

1.  Slates  and  sandstones  of  Linton  and  the  North  Foreland  (Lower 
Devonian). 

2.  Orey  slates  and  limestones  of  Combe  Martin  and  Ilfiraoombd 
(Middle  Devonian). 
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S.  Pmple  grey  grits  and  alatoB — ^Morte  Bay,  eio.  (Upper  DoTonisA 
^nofoeBus). 

4.  Marwood  sandstoneB  and  PiUen  and  Barnstaple  group  (Upper- 
most  Devonian). 

5.  Dark  soft  Carbonifeions  shales — ^Barnstaple  and  Frraoington 
(CStfboniferous  slate). 

6.  Limestones  and  Calm  Measnres  (Mountain  Limestone,  Mill- 
itone-grit  (and  Lower  Coal  ?)• 

Now  this  succession  has  been  made  out  by  De  la  Beche,  Sedgwiok, 
Mnrchison,  Phillips,  and  others ;  and  I  have  verified  a  good  deal  of 
it  myself.  Let  us  understand  each  other.  I  am  glad  to  see  that  Pro- 
fessor Jukes  has  lately  oovered  more  of  the  ground ;  and  I  am  sure,  if 
he  spends  more  time  in  both  North  and  South  Devon,  he  will  end 
by  agreeing  with  his  geological  brethren.  Already  he  perceives  the 
resemblance  in  what  we  call  the  Lower  beds  (No.  1),  and  in  No.  3, 
to  the  Old  Red,  as  he  knows  it  so  well  in  the  South  of  Lrcland. 
And  if  he  will  remember  that,  in  S.W.  L^land,  the  Upper  beds  of 
the  Old  Bed  Sandstone  lie  unconformably  on  its  mass,  just  as  they 
do  in  Scotland  (Geikie),  and  through  Wales,  right  away  into  Pem- 
brokeshire, he  will  see  the  importance  and  extent  of  the  duplex 
fonnation  which  he  is  endeavouring  to  supplant  If,  indeed,  he  can 
find  us  true  Carboniferous  fossils  in  the  three  lower  divisions,  we  may 
yield  tbe  point  to  him.  Hitherto  they  have  only  yielded  Lower  and 
Middle  Devonian  species.  No.  4,  as  he  well  knows,  is  the  repre- 
sentative of  his  own  "  Coomhola  grits,"  wliich  in  Ireland  lie,  at  all 
events,  at  the  base  of  the  Carboniferous  slate,  and  wliicli  I  liave 
]in>ve<l  to  be  of  the  sanio  Jij^e  as  the  conglomerate  beds  (or  part  of 
them)  of  the  Ui>per  Old  Red  in  Pembrokeshire.  And  I  have  also 
shown  that  Xo.  o  contains  Carboniferous  fossils  only.  If,  therefore, 
tlie  uppermost  mem])ers  of  the  Old  Red  are  equal  to  the  uppermost 
memlK-r  of  the  Devonian,  why  not  make  room  for  the  lower,  which 
Cover  the  Silurians  ? — I  am,  yours  truly,  J.  W.  Salter. 


FLINT  CORES   FROM  THE  INDUS. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — "With  reference  to  my  letter  in  the  October  number  of  the 

Geological  Magazine  (Vol.   III.   p.  43iJ),  on  some   Flint   Cores 

found  }>y  my  Son,  Lieut.  Edward  D'Oyly  Twemlow,  of  the  Royal 

Bombay  Engineers.     AVhc^n  ho  wrote  last,  about  20  feet  of  water 

coven»d  the  place,  but  ho  has  from  memory  doliiiod  the  exact  spot 

and  depth  in  the  accomi)anying  sketch. 

d 

r::;:;:::::::;:::: ; 

^>:  JMBS'- J:!at£.J^p-  fiaa^-*  ^  \ 

e  e  c 

Section  on  the  Rircr  Indun,  near  Sukkur  Pass,  Upper  Sdnde. 

The  lower  limestone  rock  is  not  seen  in  the  above  section,  but  crops 
up  about  400  yards  away  from  the  river,  with  an  upward  inclination. 
The  upper  30  feet  (c)  is  found  in  layers  of  one  aud  a-W^  \o 


a  Oarreipondenee. 

t»el  in  thickness.  Above  this  oocurs  a  band,  six  inches  to  one  foot 
in  thiokness,  of  nnmmulitio  limestone  in  loose  slabs.  Again,  above 
this  occurs  (6^  a  mass  of  flints,  packed  together,  in  layers  of  firom 
one  and  a-balf  to  two  feet  in  thickness.  This  is  covered  by  (a)  a 
lecent  silt  deposit  (alluvium)  of  the  river,  exactly  similar  to  what 
lies  over  the  whole  of  Scinde.  In  the  deposit  (6)  at  the  point  («E), 
the  flint-cores  were  foimd,  four  feet  beneath  the  surface,  and  20  feet 
below  the  dotted  line  (1),  the  level  of  the  highest  flood  :  (2)  is  the 
line  of  lowest  flood  level. 

I  enclose  a  seecimen  of  the  limestone,^  and  also  some  granular 
bodies,  found  with  the  flint-cores.' 

My  Son  is  sending  home  several  more  examples  of  flints  from  this 
d^osit — ^I  remain,  Sir,  yours  faithfully, 

GxoBQE  TwEMLOw,  Major  GteneraL 

PoYLB  LoDOB,  Guildford^  1866. 

THB  BRITISH  ASSOCIATION  AND  THE  NATURAL  HISTORY  FIELD- 
CLUBS  AND  GEOLOGICAL  SOCIETIES. 

To  ihe  Editor  of  the  Geological  Magazine. 

Snt, — ^I  wish  to  call  the  attention  of  your  readers  to  a  rather 
important  subject  How  is  it  that  the  authorities  of  some  of  our 
Field-Clubs  fix  their  meetings  for  the  week  of  the  British  Associa- 
tion meeting  ?  It  can  hardly  be  intentionally  done ;  but  common 
sense  would  dictate,  that  when  such  a  mistake  has  been  made,  it 
should  be  rectified  as  soon  as  discovered  by  altering  the  day.  Now 
both  the  Malvern  and  the  Woolhope  Clubs  held  their  meetings  this 
year  during  the  British  Association  week,  to  the  annoyance  of  those 
members  who  wished  to  enjoy  both.  What  most  surprises  me,  how- 
ever, is,  that  my  friend  the  able  President  of  the  Malvern  Club,  who 
IB  such  an  entibusiastic  man  of  science,  should  have  made  such  a 
*f  faux  pas." 

I  trust  you  will  insert  this  in  order  to  guard  against  similar  care- 
lessness next  year. — I  remain.  Sir,  your  constant  reader, 

Ludlow,  I9th  JVbr.,  1866.  RoBKBT  LiGHTBODY. 


Professob  Sedgwick,  the  occupant  for  nearly  fifty  years  of  the 
chair  of  G^eology  at  Cambridge,  in  commencing  his  annual  course  of 
lectures,'  stated  that  he  should  not  be  able  to  deliver  his  lecture  on 
the  following  Friday,  having  to  meet  his  oculist,  his  sight  being  very 
much  impaired ;  nor  was  it,  he  said,  surprising,  that  one  so  fisir 
advanced  in  life  should  be  infirm,  for  this,  if  it  pleased  Grod  to  spare 
him  to  complete  it,  woidd  be  the  forty-ninth  course  of  lectures 
which  he  had  delivered  as  Woodwardian  Professor.  Revievring  the 
•history  of  his  professorship,  founded  in  1734:,  ho  said  that  practically 

^  The  Limestone  is  true  Nummulitic  Limestone  fnll  of  N.  laevigata, — Ed. 

*  The  granular  bodies  are  pisolitic  grains  of  Iron-ore.  They  haye  since  been  pre- 
lented  to  the  British  Museum. — £d« 

*  October  2lBt,  1S66. 


no  lecbLTH  had  been  delireivd  by  any  or  its  boldon  until  h«  reoeitttd 
the  Appointment,  after  a  severe  cunlest,  in  18It^  The  Baenoe  of 
geology  was  always  looked  upon  then  as  dangerous  and  suepiciona^ 
and  ha  mentioiied  one  attempt  to  lecture  wiiich  had  been  nipped  im 
the  bad,  it  was  said,  by  &  hint  From  higfa  quarters.  Another  difficu]^ 
was  that  the  founder  of  the  prtifessorsLip  had  decxeeii  in  hia  will 
that  the  lectures  should  be  in  conformity  with  his  own  theory  of 
geology — a  theory,  said  Professor  Sedgwick,  the  most  wild  and 
irrational.  It  amounted  to  this,  that  at  the  deluge  the  whole  earth 
was  melted  down  into  a  sort  of  Irish  "  stirabout,"  but  that,  at  the 
same  time,  by  some  inexplicable,  cnaccoon table  contrivance,  aB 
foasils,  even  the  minutest,  were  preserved  from  the  general  de- 
struction and  handed  down  to  us.  Such  a  theory  it  was  impombis 
for  a  man  to  lecture  upon  who  had  anything  like  a  conscience; 
When  he  received  the  professorship,  however,  a  grace  of  the  Senate 
made  lectures  a  necessary  preliminary  to  receiving  the  professorial 
salary ;  and  in  the  couibc  he  bad  adopted  he  had  given  a  libend 
interpretation  to  the  spirit  of  his  founder's  will,  and  had  endeavoured 
to  adapt  his  teaching  to  the  progressive  state  of  the  science.  To  hie 
founder,  however,  he  gave  ^  credit  for  having  most  reli^ously  pre- 
served the  name  of  the  locality  from  which  every  specimen  in  hil 
ooUoctiou  had  been  gathered ;  and  this  in  geology  was  of  vast  im- 
portance. Still  Woodward's  collection,  as  he  (the  Professor)  found 
it  was  not  sufficient  to  IwtTire  upon,  and,  together  with  hia  friend, 
tk-!;il..  Pmf,v<..rTI,-T.sl.Av,  h>.  liuW.'f  t.^ivnrk  t-,  iu.Trnse  it  -  i.ml  it 
had  gone  on  increasing  till  at  last  the  diiScalty  was,  not  to  find 
■ufficient  to  lecture  upon,  but  to  choose  from  so  great  abundance 
what  was  best. — One  very  good  remark  the  Professor  made  in 
referenoe  to  geology  and  ouier  physical  science  clashing  with 
religion :  he  said  that  those  who  had  any  faith  worth  the  name  in 
the  revelation  on  which  their  religion  was  founded  would  never  fear 
that  which  was  impossible,  that  one  truth  would  contradict  another. 
All  truth  was  in  harmony,  and  nature  had  this  grand  characteriatio^ 
that  she  poasessed  no  isolated  phenomena — everything  in  nature  was 
r^;nlated  by  beautiful  fixed  Uwa,  and  this  preserved  us  from  the 
eirore  into  which  solitary  phenomena  would  lead  us.  Taking  up  a 
fossil  that  lay  before  him,  the  Professor  sud  we  knew  that  the 
earth  exercised  an  attraction  upon  it,  tending  to  draw  it  to  itself, 
but  we  also  knew  this  beautiful  and  wonderful  fact  that,  by  that 
same  law  of  gravitation,  it  was  connected  not  only  with  the  earth, 
hut  with  every  particle  in  the  universe.  In  concl  usioa  the  Professor 
cautioned  his  hearers  not  to  fall  into  the  error  of  the  so-called  potUhe 
philosophers,  who,  with  all  their  boasted  worship  of  Nature,  fail  to 
lender  homage  where  homage  is  due.  For  a  man  to  be  profound  in 
his  worship  of  Nature,  without  being  also  profound  in  his  worship 
of  the  Creator  of  Nature,  seems  as  irrational  as  it  would  be  for  a  man, 
sitting  at  one  of  our  grand  Norwich  festivals  and  having  his  soul 
stirred  within  him  by  the  almost  heavenly  harmonies,  E^ouhl  fed 
impelled  to  ^ve  expression  to  his  emotion,  and  instead  of  rendering 
his  tribute  of  praise  to  the  master-mind  who  hid  ooaoOT«^  ^ 
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glorions  miurio — Bhould  fall  down  and  worship  the  kettle-dnim  and 
fiddle-8ti<^.— [Taken  in  part  from  PdU  MaU  Gazette,  Oct  26, 1866]. 

In  the  February  Number  of  this  Maoazinx,  Professor  Huxley  will 
describe  a  new  Saurian  AcanihophHis  hartidus  from  the  Chalk-mazL 
It  is  allied  to  Scdidoeaurus,  HyUeoeauruB,  and  PdaccuUhm. — ^RJBS. 


We  have  to  deploro  the  untimely  loss  of  a  young  and  most  promising 
palaeontologist,  Hxnbt  Adbian  Wyatt-Edoell,  who  died  of  dip- 
theriai  at  Belfast,  Nov.  6,  1866,  aged  19.  He  had  beoome  dor* 
ing  the  last  few  years  well  known  to  ooUectors  and  students  of  the 
older  fossils,  and  his  talents  and  zeal  bade  fair  to  place  him  in  a  yeij 
prominent  position  in  geological  cirdes,  when  the  results  of  his  dose 
study  should  be  given  to  the  world.  He  had  not  yet  published  more 
than  a  paper  or  two,  one  of  which  will  be  found  in  the  present 
Number,  at  p.  14,  and  another  in  Vol.  lU.  p.  160.^  But  his  acumen 
and  industry  in  this,  his  favourite  pursuit,  would  assuredly  have 
given  him  a  high  title  to  consideration  had  his  young  life  been 
spared  but  a  little  longer. 

Ensign  Wyatt-Edgell  was  bom  May  17,  1847.  He  was  the 
second  son  of  the  Bev.  Edgell  and  the  Hon.  Henrietta  Wyatt-EdgeQ 
of  Stanford  Hall,  Leicestershiro.  At  a  very  early  age  he  was  placed 
at  the  College  of  St.  Louis,  Paris,  where  beforo  he  was  eleven 
years  old  he  was  honorably  distinguished  for  classics ;  he  acquired 
his  first  taste  for  geology  from  the  teaching  of  Mr.  Charles  B*Orbigny. 
In  1858  he  left  the  College  of  St  Louis,  and  afterwards  passed  three 
years  at  Eton,  whero  he  distinguished  himself  in  mathematics,  and 
completed  his  education  at  Sandhurst,  entering  second  on  the 
examination  list.  He  obtained  a  commission  without  purohase  in  the 
59th  Begiment,  from  which  he  exchanged  into  the  13Ui.  In  the  last 
six  or  seven  years  of  his  short  life  his  whole  leisuro  was  given  to 
the  collection  and  study  of  the  Silurian  and  Cambrian  Fossils.  In 
this  wide  and  almost  unoccupied  field  he  had  the  friendly  assistance 
of  several  fellow-students,  and  willingly  devoted  himself  to  this 
special  group  of  rocks  as  most  needing  illustration.  He  visited 
every  available  locality ;  and  his  polished  manners  and  winning 
address  gave  him  ready  access  to  every  cabinet.  The  testimony 
of  his  friend,  Mr.  Salter,  with  whom  he  studied  a  good  deal,  is,  that 
for  sound  judgment  of  species  and  acute  and  critical  observation  of 
their  characters  he  was  quite  exceptionally  eminent.  Nothing 
escaped  his  eye ;  and  he  was  no  less  happy  in  the  power  of  general- 
ization in  respect  of  generic  groups  and  the  rolation  of  cognate  forms. 
To  this  power  he  added  the  charm  of  a  classic  taste,  which  rendered 
his  correspondence  and  descriptions  romarkably  correct  and  clear — 
no  mean  gift,  in  these  days  of  slovenly  diagnoses.  Several  fossils 
will  be  found  to  bear  his  name  :  e.g,  Honuihnotus  EdydU,  etc. ;  and 

1  See  also  a  paper  by  him  on  the  characteristic  focsilB  of  the  Arenig  gpronp,  and  iti 
^Irtjprtiffn  ftom  the  Llandeilo,  in  GeoL  and  Nat  Hist  £ep.  for  Jidy,  1866. 
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my  new  ^ecies,  detenninod  by  himself,  exist  in  his  cabinet  A 
per  on  **  The  Division  of  the  Upper  Llandeilo  Bocks  by  their 
muIb  into  an  Upper  and  Lower  Group,"  was  read  by  him  in 
)65  before  the  Qeologists'  Association,  and  will  be  found  in  their 
EoceedingB.  Another  on  the  Fossils  of  the  Llandovery  Rooks,  and 
fasciculus  of  new  species  from  his  cabinet,  wore  both  in  progress 
hen  he  left  London  for  military  duty  in  Ireland.  The  pack- 
lies  sent  home  from  thence,  to  be  worked  up  in  the  leisure  which, 
as !  never  came,  testify  his  devotion  to  his  favorite  pursuit  to  the 
id.  He  will  not  easily  be  foigotten  by  those  who  knew  him,  and 
16  I068  to  our  science  is,  indeed,  a  heavy  one. 

Alkxandeb  Brtson. — Alexander,  eldest  son  of  Bobert  Biyson, 
«&  bom  at  Edinburgh  on  the  14th  October,  1816.  He  received  his 
irly  education  at  the  High  School,  and  being  destined  to  pursue  the 
une  occupation  as  his  father,  was  apprenticed  to  a  watchmaker  at 
[naselburgh.  On  the  expiration  of  his  apprenticeship,  he  went  to 
ondon  for  a  time  to  obtain  a  further  knowledge  of  the  details  of 
lock  and  watch  making,  and  on  his  return  to  Edinbugh  entered  with 
18  brother  Bobert  into  a  partnership,  which  continued  up  to  the  time 
r  his  death.  But,  conjoined  with  his  mere  business  aptitude  and 
oalifications,  was  a  strong  taste  for  scientific  inquiry  and  pursuits, 
iiich  led  him,  on  returning  from  London,  to  enter  as  a  student  at 
le  University — the  Chemistry  and  Natural  Philosophy  classes  of 
'rofessors  Hope  and  Forbes.  At  the  School  of  Arts,  in  the  founda- 
on  of  which  liis  father,  along  with  Leonard  Horner,  had  taken  a 
eiy  active  part,  lie  was  for  sonio  years  a  const^mt  attondcT,  and 
•equcntly  expressed  hims(;lf  as  greatly  indebted  to  that  institution 
)r  the  opportunities  of  scientific  improvement  it  had  given  him. 
[r.  Bryson  took  an  interest  in  the  physic^al  sciences  jz;enerally,  but 
e  devoted  himself  cliiefiy  to  the  de})artinent.s  of  mineralogy  and 
eology.  Owing  to  a  community  of  i)ursuits,  a  friendsliip  early  in 
is  life  sprung  up  between  him  and  the  late  Mr.  Nicrol,  the  inventor 
f  the  well-known  prism  which  bears  his  name,  and  who  left  him 
ot  only  a  fine  library  and  collection  of  minerals,  ])ut  made  him  heir 
)  his  prof>erty.  Witli  the  distinguished  naturalist,  the  late  Dr. 
'leming,  he  was  on  terms  of  great  intimacy.  For  many  yeara  they 
lade  geological  excursions  together.  In  our  scientific  societies,  or 
Isowhere,  no  more  strenuous  defender  of  the  opinions  of  that 
mincnt  man  was  foun<l  than  Alexander  Biyson,  and  in  the  22nd 
olume  of  the  Transactions  of  the  Koyal  Society  at  Edinburgh,  a 
iiscriniinating  memoir  of  Dr.  Fleming  appears  as  the  product  of  his 
sen.  ]Mr.  Bryson  was  also  long  on  terms  of  friendship  with  tho 
ate  Sir  Thomas  Makdougall  Brisbane,  for  many  years  the  president 
)f  our  Boyal  Soctiety ;  and  to  the  Transactions  of  that  body  he  com- 
municated a  memoir  of  that  distinguished  astronomer  and  soldier. 
Ffew  men,  indeed,  had  so  wide  a  range  of  friends  and  accpiaint^inces 
to  Mr.  Bryson :  his  gcnenil  attainments,  his  franknc^ss  of  jn;mncr, 
and  his  unselfish  and  kindly  disposition  endeared  him  to  all  who 
bew  him.     Mr.  Brj'son  was  an  active  member  o£  tho  pnucfv]^     i 
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sdentifio  societies  of  Edinburgh.  He  was  proposed  as  a  Fellow  of  tlie 
Boyal  Society  of  Edinburgh  by  Sir  T.  liakdougall  Brisbane,  and 
was  elected  in  1858.  He  filled  the  presidential  chair  both  c^  the 
Eoyal  Physical  Society  and  the  Royal  Scottish  Society  of  Arts,  and 
was  also  a  Fellow  of  the  Geological  Society  of  London.  To  the  pro- 
oeedings  of  these  various  scientific  bodies  he  was  a  not  unfrequent 
contributor.  His  published  papers  are  about  thirty  in  number,  and 
comprise  articles  on  geology,  mineralogy,  and  asoology.  In  1864  he 
read  to  the  Scottish  Society  of  Arts  an  account  of  a  new  method 
of  detecting  the  presence  and  position  of  icebergs  at  sea,  which  was 
considered  of  so  much  importance  that  the  Hepburn  Prize  was 
awarded  to  it  In  1862  he  made  a  trip  to  Iceland,  and  published 
a  short  description  of  his  journey,  one  of  the  most  interesting 
results  of  which  was  the  determination  of  the  fact  that  the  tempera- 
ture half  way  down  the  tube  of  the  Great  Qejaer  was  270°  Fahr., 
whilst  at  the  very  bottom  it  was  not  more  than  240^  Fahr.  He  was 
elected  a  member  of  the  Town  Council,  for  Newington  Ward,  in 
1861,  which  office  he  resigned  on  account  of  failing  health,  in 
November  last.  During  that  period  he  took  an  active  part  in  the 
introduction  of  telegraphic  communication  between  uie  various 
police  stations  in  the  city.  His  brother  Councillors  testified  their 
opinion  of  his  scientific  abilities  by  appointing  him  last  year  one  of 
the  Curators  for  the  election  of  professors  in  our  University.  In  tfaa 
spring  of  the  present  year,  whilst  engaged  in  making  experiments  to 
test  the  applicability  of  the  employment  of  the  electric  light  in  the 
capture  of  fish,  for  which  be  obtained  a  patent,  he  contracted  a 
severe  cold,  which  was  shortly  followed  by  an  attack  of  jaundioe. 
Ho  lingered  on  during  the  summer  and  autumn,  gradually  becoming 
weaker,  when  an  attack  of  bronchitis  supervened,  which  in  his  then 
debilitated  condition  rapidly  proved  fatal.  He  died  on  the  morning 
of  the  7th  of  December  at  his  house,  Hawkhill,  near  Edinburgh 
On  the  evening  of  that  day  the  Royal  Physical  Society  held  the 
first  meeting  of  its  ninety-sixth  session.  After  the  minutes  were 
read  and  approved,  the  president  expressed  his  regret  at  having  to 
announce  the  death  of  Mr.  Alexander  Biyson,  which  had  ocooried 
that  morning,  and  moved  that  the  Society  should  immediately  a^ounit 
as  a  mark  of  respect  to  his  memory.  Mr.  Bryson  had  long  been 
connected  with  and  was  one  of  the  most  active  supporters  of  tfaa 
Society.  He  had  filled  the  office  of  president,  and  at  the  time  of  his 
death  was  a  member  of  CounciL  The  secretary  was  also  instructed 
to  communicate  with  the  members  of  deceased's  family,  and  to  express 
the  deep  sorrow  of  the  Society  for  his  loss.  The  motion  was  agreed 
to,  and  the  Society  adjourned  accordingly. 

Senob  Casiana  ni  Pbabo,  of  Madrid,  For.  Mem.  O.  S.,  died  at 
the  close  of  1866.  He  was  Inspector-General  of  the  Mines  of  Spain, 
and  was  zealously  devoted  to  the  elucidation  of  its  gelogy.  A  full 
account  of  his  principal  work,  "  Descripcion  fisica  y  geoTogica  de  la 
Provincia  do  Madrid"  (1864),  was  given  by  Mr.  Hamilton  in  lui 
Presidential  Addiess  to  the  Geological  Society  of  London  in  1866. 
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^^  AMD  Mkt&xobphio  Rooks. 

Bj  D*TU>  FoBBEs.  F.H-S,  eM. 

rS  etady  of  the  cryetalluie  and  metAmorpliic  rocks  WttBB*  USiClICi 
to  have  been  rather  avoided  by  British  geologtal^  wbo  blM 
more  excloeively  devoted  their  attention  to  the  etratiflad  tad  fiMifl- 
if«rons  depositH,  and  left  tliis  field  of  research  all  but  Mitinly  to  b6 
calttrated  by  their  contiaental  brethren. 

Latterly,  however,  the  sabject  appears  to  have  nodved  «Mai 
attentinn  fmm  Ihc  Tnf;mlx'r8  of  the  Gleological  Survey  of  QreatBritun, 
and  tlio  jiri  -.r:jt  'itimiuuication  is  devol*d  to  remarks  upon  the  snb- 
MsDoe  of  two  papers  lately  published  by  Mr.  James  Q^kie,  of  that 
■nrrej,  respectively  entitled : — 

L— On  the  Uetamorphio  Silurian  rocks  of  Carriclc,  Ayrshire. 
Quarterly  Journal  of  the  Geological  Society,  vol.  xziL  p.  613,  et  aeq. 

Q, — On  the  Uetamorphic  orig^  of  certain  Granitoid  Rooks  and 
Oranites,  in  the  Southern Uplandsof  Scotland.  Geolooicu.  MAOAziitl, 
YoL  m.  p.  fi29,  et  uq. 

HoM  communications,  coming  from  the  pen  of  one  of  the  staff  of 
the  Geol(^caI  Survey  of  Great  Britain,  are  sure  to  arrest  attention, 
•nd  they  an  vnitten  in  a  bold,  and,  if  without  offenoe  it  might  be 
•dded,  some vhat  dogmatic  style,  such  aa  would  be  perfectly  justifiable 
if  tiie  views  therein  expounded  are  to  be  r^arded  as  representiDg 
genesal  conclusions  drawn  from  the  deliberate  and  careful  study  c£ 
the  nomerous  examples  of  metamorphic  action  whioh  must  nave 
preMnted  themselves  in  the  oourse  of  the  Survey ;  but  which,  if 
ooiuideTed  in  conjunction  with  several  novel  and  rather  startling 
rtatements  embodied  in  these  papers,  and  whioh  assuredly  the  author's 
ooUeasaea  in  the  Survey  will  not  endorse,  may  probably  be  considered 
M  rather  "de  trap." 

'ne  pablications  of  the  Geological  Survey  are  generally,  and 
jnatly  regarded,  as  master-pieces  of  geological  and  paleontological 
ZCMUoh  ;  and  what  may  be  termed  ^  extra^iffioial  soientifio  pn>- 
daotkma  of  the  members  of  the  Survey  fuUy  sustain  the  hi^ohsinKibax 
JMWoided  to  the  official  pnblicstioiu;  ,^^ 


50  Forbes — On  alleged  Hydrothermal 

In  the  present  instance,  it  may  fairly  be  questioned  as  to  whether 
the  papers  hero  under  consideration  come  up  to  the  mark,  and  whilst 
Mr.  James  Geikie  deserves  the  geologist's  best  thanks,  for  bringing 
this  intricate  subject  into  the  field  of  geological  inquiry,  and  for 
expressing  himself  with  such  decision  and  boldness  as  assuredly  to 
wake  up  the  attention  of  such  as  have  devoted  themselves  to  sinular 
investigations,  it  must  at  the  same  time  be  regretted  that  the  sub- 
stance of  the  papers  themselves  does  not  prove  the  author  to  be 
much  at  home  either  in  chemistry,  mineralogy,  petrology,  or  physios, 
and  accounts  for  his  placing  sudi  appcui^ntly  implicit  reliance  upon 
crude  observations  made  in  the  field,  and  imdervaluing  the  all- 
important  assistance  to  be  derived  from  a  knowledge  of  the  collateral 
sciences. 

In  a  report  on  the  igneous  rocks  of  South  Staffordshire,^  tiie 
writer  of  these  remarks  stated,  ''  In  these  investigations  it  is  absolutely 
essential  that  the  chemist,  geologist,  and  mineralogist  shall  go  hand 
in  hand  in  the  inquiry,"  and  nobody  believes  more  thoroughly  than 
he  does  in  the  words  of  Mr.  James  Greikie,  ''  that  the  question  of  the 
origin  of  granite  and  other  allied  rocks  will  ultimately  be  solved  by 
the  field  observer."  But  he  would  add,  however,  "  certainly  not  by 
the  mere  field  observer ;  but  by  the  man  who,  in  addition  to  being  a 
correct  field  observer,  brings  into  the  field  a  sound  knowledge  of 
chemistry  and  mineralogy,  with  the  more  mathematics  and  phymcs 
the  better,  and  who  employs  the  microscope  to  assist  his  eye  in  the 
examinations  of  the  more  compact  or  apparently  homogeneous  rocks.*^ 

It  must  also  be  remembered  that  the  progress  of  science  demands 
that  the  geologist,  also,  shall  no  longer  put  his  whole  reliance  in  a 
pair  of  good  legs,  and  plenty  of  field  practice,  but  must  avail 
himself  of  every  possible  assistance  and  advantage  afforded  him  by 
the  rapid  strides  of  the  collateral  sciences:  and  depend  upon  it, 
before  this  is  done,  such  intricate  problems  as  the  origin  of  the 
metamorphic  and  crystalline  rocks,  the  formation  of  lodes,  etOi^ 
stand  but  a  poor  chance  of  solution.' 

The  writer  does  not  speak  upon  the  strength  of  an  acquaintance 
with  this  subject  of  a  few  months  or  years,  but  for  more  than 
twenty  years  has  continuously  occupied  himself  in  a  special  and 
minute  study  of  the  crystalline  and  metamorphic  rocks,  having 
examined  them  in  the  field  over  a  great  part  of  Europe,  North  ana 

1  British  Association  Reports,  1S65.    Transactions  of  Sections,  p.  63. 

>  Geolr^ts  have  not  as  yet  learned  to  ^preciate  the  tme  Tuue  of  microaeopM 
ioTCStigation,  In  very  many  cases  the  sunplB  examination  of  a  rock  section  can  a| 
once  determine  whether  a  rock  is  a  true  igneons  rock,  or  the  product  of  a  secondary 
metamorphism.  The  admirable  researches  of  Mr.  Sorby  show  how  much  may  M 
effected  in  geological  research  by  the  nse  of  the  microscope.  The  writer,  fully  appr** 
dating  this,  has  devoted  much  time  and  labor  since  1851  to  this  brauoh  of  petroiogji 
and  has  now  above  900  sections  of  crystalline  and  metamorphic  rocks  from  about 
480  localities,  in  different  parts  of  the  world. 

>  Mohr  in  his  Geschichte  der  Erde,  1866,  p.  516,  giTes  as  No.  92  of  his  Theaek 

^  Geologns  non  aestimatur  ex  caloeis  in  peregrinationibos  detritis ;  '*  it  is  admittM 

that  sooM  g^ogists  of  repute  are  neither  PaWmtolog^ists  nor  Petrologists,  nor  mnoh  il 

home  in  either  mineralogy,  Chemistry  or  mathematics :  it  becomes,  therefore^ 

what  perplenng  to  delSne  what  oonatitates  a  geologist 


Sontb  America,  Polyowia,  part  of  Airica,  etc.,  with  all  requUilsl 
^jplianoes  at  his  command,  and  witliout  having  neglected  tha  atudjr  a 
of  chemistry  or  minornlc^ ;  but,  e\ea  now,  must  confess  that,  lik*'! 
loost  of  the  coatmental  nien  of  scieucc  who  ha.\e  made  thia  Hubject  a^i 
special  etudj', he  has  not  yet  beenable  (o  arriveat  any  sHch  immediate 
or  sweeping  conclusiona  aa  Mr.  Janten  Oeikio,  after  hia  short  e^mmio-  t 
atton  of  Uie  Scottiith  rocks,  has  been  so  fartunatc  as  ki  convioos  ' 
himself  of. 

Without,  however,  being  either  a  Neptunist,  Plutonist,  or  HydrOa  < 
theimaliet,  be  believes  that  nature  has  employed  all  those  and  other  ' 
sgpDcaea  in  her  mctamorphic  operations,  and  is  fuJly  prepan-J  U^. 
beoonw  a  convert  to  Mr.  Jamee  Geikio's  or  any  other's  views  as  soo&j 
la  a  searching  but  impartial  esamination  of  the  evidence  broim^ 
forwanl  couvincee  him  of  th«ir  soundness. 

In  this  communication  it  is  not  intended  to  comment  upon  or  . 
qneetioD  the  accuracy  of  the  local  geology  referred  to  in  those  rae- 
naoin ;  bat  it  is  propoeod,  as  thu  real  object  of  these  remarks,  to 
aamin«  into  certain  Blatements  and  arguments  (quite  independent  ' 
af  parely  local  data)  made  use  of  by  the  author  in  the  working  out 
of  theae  memoirs,  in  order  to  convince  himself  of  whether  they  ara  ' 
sound  or  not,  and  thereby  to  arrive  at  a  proper  estiiuate  of  how  lac  I 
LtMelifsions  dependant  upon  such  data  are  entilliid  la  confidence.         J 
The  perusal  of  these  two  papers  would,  he  supposes,  produce  v^erf  J 
different  impreesions  npon  different  readers  :     On  the  mere  field  ot^  < 
wTver,  after  skipping  sundry  little  passages,  the  science  of  which  be 
KHiId  not  quite  understand,    the  memoirs  in  question  would  read 
iv«ll,  smoothly,  and  plausibly,  and  in  conclusion,  probably  convinced 
by  the  boldness  of  the  style  tind  the  apparently  indi^utable  chemical 
biowledge  of  one  who  writes  with  such  ease  of  chemioal  re-agentd, 
magnesian,  alkaline,  and  basic  properties  of  rocks,,  and  explains  the 
Actions  of  the  alkalies,  magnesia,  etc^  would,  without  further  inquiry 
into  a  subject  which  always  bad  been  a  puzzle  and  a  bore  to  him, 
bo  quite  content  to  accept  aU  these  new  conclusions,  and  for  the 
future  to  believe  that  any  stratified  sodimontary  bed,  like  grauwaokl, 
I'tc.,  am,  by  the  wondrous  agency  of  hydrotliernial  action,  be  con* 
rerted  ta   eUi  into  granite,  ntiuette,  dijirite,  serpentine,  ixirphyrile, 
tic.,  etc,  or  any  other  rock. 

On  the  geologist,  however,  who  possessed  oven  a  very  small  know- 
ledge of  chemistry  or  mineralogy,  a  very  different  impression  would 
be  produced ;  he  would  at  once  perceive  that  the  chemistry  was  in- 
tmrect  in  points  where  even  the  merest  tyro  ought  not  to  blunder, 
ttd  that,  to  say  the  least,  the  petrology  was  exceeding  "  loose;"  and, 
mleae  be  determined  to  visit  the  localities  and  to  study  the  matter 
Ar  himself,  would  lay  aside  the  memoirs  with  the  intention  of  not 
(potting  any  confidence  in  conclusions  arrived  at  by  tlia  help  of  such. 
inTCond  data. 

Tbeee  remarks  may  appear  severe,  and  although,  as  will  be  seen, 
they  admit  of  easy  and  indisputable  proof,  they  have  only  been  here 
kroaght  forward  after  serious  consideration,  and  in  the  firm  W\«i 
Alt  it  iaHus  duty  of  ty&jsj^U'^t  wt  to  ww«ptju>J  'O^'v  iva^ 
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whatever,  before  he  has  submitted  the  data,  upon  whidh  tbejr  are 
founded  to  as  strict  and  impartial  a  sorutiny  as  his  own  knowledge 
of  the  subject  permits. 

Of  such  a  sorutiny  a  short  abstract  is  now  given,  and  for  oon- 
yenience  it  is  divided  into  several  heads : — 

(1)  Chemistry, — ^Although  Mr.  G^ikie  admits  ''  that  the  laboon  of 
the  chemist  have  been  invaluable,"  and  that  he  has  "no  disrospeot 
for  the  work  of  the  laboratory,"  he  generally  finds  a  dui  or  perham 
to  qualify  his  praise,  and  to  show  how  much  more  dependence  oa^t 
to  be  placed  in  the  field  observer. 

It  is  interesting,  however,  to  observe  how  much  (^emistry  he  has 
introduced  into  his  first  memoir,  and  how  he  endeavours  to  baae  bis 
entire  conclusions  thereon.  From  the  style  of  this  memoir  (but  for 
its  errors)  it  might  have  been  written  by  a  chemist,  but  oertainly 
not  by  a  mineralogist  or  petrologist. 

Every  chemist  knows  that  magnesia  is  the  oxide  of  the  metal 
magnesium,  and  that  it  possesses  no  colour  in  itself,  nor  even  the 
property  of  communicating  colour  to  its  compounds,  unless  white  be 
regarded  as  a  colour ;  and  that,  moreover,  the  minerals  oontaining 
magnesia  are  invariably  colourless,  unless  some  other  element  is  also 
present  capable  of  communicating  a  colour  to  them. 

Mr.  James  Greikie  differs  from  chemists  on  this  point,  and  appeuB 
to  have  made  the  interesting  discovery  that  magnesia  is  a  ooloming 
body  and  has  the  property  of  colouring  minerals  green.  Thus  fp. 
615,  Quart.  Joum.),  he  states  that  the  magncsian  matter  colours  tibe 
rocks  green,  and  when  speaking  of  the  grcywack6  of  Peeblefihiie 
states,  (p.  518,)  "  The  beds  have  a  greenish  tinge  from  the  abundance 
of  magnesian  matter  which  they  contain,"  and  all  throughout  the 
memoir  it  is  evident  that  he  looks  upon  this  new  colouration  test  for 
magnesia  (greenness)  as  a  means  of  assuring  oneself  of  its  presence 
in  rocks. 

A  well  known  mineralogist,  when  looking  over  Mr.  James  Geikie's 
memoir  along  with  the  writer,  expressed  his  opinion  that  this  mis- 
conception was  one  likely  to  occur  to  a  field  observer  from  confound- 
ing magnesia  with  serpentine — that  latter  mineral,  when  pure,  being 
commonly  green,  and  its  chemical  analysis  showing  it  to  contain  some 
40  per  cent  of  magnesia.  The  field  observer  might  therefore  infer  that 
the  colour  was  due  to  the  magnesia  it  contained,  but  the  chemiBt 
could  have  informed  him  it  was  due  to  iron. 

Again,  we  find  (p.  518,  Quart  Joum.),  when  alluding  to  the  mi- 

altered  strata,  it  is  stated,  **  In  places  they  are  parti-coloured,  showing 

yellow  and  green  blotches  owing  to  the  decomposition  of  alkaline 

matter  with  which  the  beds  appear  to  be  more  or  less  charged." 

'  This  paragraph  may  be  understood  by  the  author,  but  neither  the 

writer,  nor  several  eminent  chemists,  before  whom  he  has  laid  it» 

can  pretend  to  explain  the  peculiar  chemical  action  alluded  to  in  this 

sentence,  and  as  regards  the  assertion  contained  in  the  latter  part  of  the 

same,  that  all  the  beds  appear  to  be  more  or  less  charged  with  alka- 

'  line  matter,  it  may  be  stated  at  once,  that  the  external  appearance  of 

aueb  jvcks  oould  not  prove  to  any  chemist^  mineralogist,  or  geokgiftr 


Ori^  of  certain  Granites^  ^e.  53 

wbosoeveTy  either  that  the  beds  in  question  contained  more  or  less 
alkaline  matter,  or  that  they  even  contained  any  alkaline  matter 
wbatsoeyer. 

In  the  present  state  of  science  it  is  an  utter  impossibility,  by  any 
means  except  careful  chemical  analysis  (not  to  be  performed  by 
unskilled  hioids),  to  determine  the  presence  and  amount  of  alkali 
oontained  in  roc^ ;  and  under  these  circumstances,  geologists  are 
fiurly  entitled  to  require  some  explanation  from  the  author,  as  to 
vh^her  such  analysis  had  been  made  before  expatiating  so  boldly  as 
he  does,  all  throughout  the  papers,,  upon  the  alkaline  nature  of  the 
rocks  described. 

If  such  analysis  had  been  made,  the  simple  statement  of  the 
lemltSy  what  alkalies  had  been  found  present,  and  their  percentages, 
would,  in  itself  haye  been  a  valuable  contribution  to  science.* 

In  tiliese  memoirs  no  analyses  of  rocks  are  cited,  and  when  such 
expressions  are  found,  as ''  they  ought  perhaps  to  be  followed  up  by 
analyBis  of  the  rocks,"  and  "  future  chemical  analysis  will  enable  us 
to  dear  ap  this  point,"  it  is  concluded  that  they  were-  not  made,  and,. 
in  sndi  case,  statements  appearing  all  throughout  the  memoir  in  the 
Quart  Joum.,.  as  p.  516,  "  less  alkaline ; "  p.  518,  "  no  recognisable 
amount  of  alkaline  matter ;  '*  p.  519,  "  gre^iish  alkaline  felspathic 
part ;  "  p,  521, "  portions  more  highly  alkaline  than  others ; " ''  alkaline 
character  of  strata ;  '*  ''  admixture  of  alkaline  matter ; "  p.  522, 
"highly  alkaline  wacke;'*  "harder  and  more  compact,  (in  other 
words,  less  alkaline)'/*^  p.  526,  "insufficient  supply  of  alkaline 
matter ; "  "  whenever  the  strata  begin  to  get  alkaline,  the  altered 
crystalline  areas  become  amygdaloidal,"  etc.,  are  thoroughly  unwar- 
rantable. 

As  we  know  that  many  of  the  hardest  minerals  and  rocks  in 
nature  contain  no  alkadi  wliatever,  it  is  difficidt  to  imagine  where  the 
author  could  get  the  notion  that  alkalinity  was  the  cause  of  hardness 
in  rocks,  and  it  may  be  also  asked,  what  he  means,  p.  526,  "  alterna- 
tions of  very  highly  basic,  with  less  alkaline  beds,"  as  if  basicity 
was  dependant  only  on  alkaline  character. 

In  the  same  manner,  the  repeated  statements  of  the  presence  of 
magnesia,  if  not  confirmed  by  chemical  analysis,  but  only  given  upon 
the  strength  of  the  **  greenness  "  observed  in  the  rocks,  cannot  be 
accepted  by  either  chemist  or  mineralogist. 

Much  more  might  be  written  on  the  chemistry  of  these  memoirs, 
but,  to  avoid  extending  these  remarks  to  too  great  a  length,  only  one 
more  reference  will  be  made. 

In  the  communication  to  the  Geological  Magazine,  p.  529, 
Mr.  James  Greikie,  alluding  to  his  proofs  and  evidence,  says, 
V  "  although  to  render  them  complete,  they  ought  perhaps  to  be  followed 
'      up  by  analysis  of  the  rocks." 

\j.        *  When  it  is  remembered  that  a  single  accurate  chemical  analysis  of  such  a  rock, 
-  :     which  shows  but  a  few  lines  in  print,  represents  a  value  of  from  five  to  ten  guineas  in. 
i     letoal  labour  and  expense  to  the  chemist,  it  is  easy  to  understand  how,  in  general,  so 
^:     Bueh  appears  in  print  about  the  ideal  composition  of  rocks,  and  so  little  vcrificatioiL 

«f  the  same  by  actual  chemical  analysis, 
^s        '  The  italics  are  tt^  in  memoir. 
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The  conTiotion  on  the  wnter*8  mind  is  not  only  that  the  perluipi 
tthould  have  been  omitted,  bat  also,  that  the  analyses  ahoald  ha^e 
preceded,  and  not  followed,  the  enonoiation  of  yiews  which  these 
analyses,  when  made,  may  not  improbably  entirely  annihilate. 

How,  mi^  it  be  fairly  asked,  can  ai\y  educated  man,  whether 
geologist  or  not,  be  expected  to  belieye  that  greywckok^  may  be  con- 
verted into  granite ;  imless,  first  of  all,  he  is  showm  by  ohemical 
analysis  that  you  have  present  in  the  first,  the  chemical  elements 
t^uisite  for  &e  formation  of  the  latter,  or  if  not,  that  yon  haTS 
a  rational  mode  of  explaining  how  any  deficiency  in  component 
parts  has  been  supplied,  or  any  surplus  removed. 

If  such  tangible  data  and  explimations  cannot  be  given,  ihen  all 
like  hypotheses  must  share  the  fate  of  the  old  alchemical  visions  of 
transmutation,  and  it  is  but  waste  of  time,  thought,  and  energy  to 
place  them  before  a  rational  public. 

Supposing,  for  the  sake  of  argument,  however,  that  di(ta  axe  given 
which  showed  that  there  was  no  obstacle,  from  a  chemical  point  of 
view,  to  believing  that  a  certain  bed  of  greywack^  had  been  con- 
verted into  granite,  then  these  very  facts  would  be  most  conolnsive 
arguments  against  Mr.  James  Gcikie's  assertion  that  fhis  gr^ywabU 
had  not  only  been  converted  into  granite,  but,  also  into  dioiite,  sw- 
pentine,  porphyrite,  eta,  etc.  7  all  rocks,  differing  essentially  in  die- 
mical  and  mineralogical  composition,  not  only  from  granite^  bat 
from  one  another. 

(2)  Mineralogy, — Although  the  mineralogy  of  these  memoirs  will 
be  considered,  chiefly  in  conjunction  with  the  petrology,  still  some 
points,  purely  mineralogical,  require  more  definite  explanation  than 
the  author  gives  ,*  for  example,  with  respect  to  felspar,  on  the  study 
of  which  so  mush  of  his  results  are  based,  is  not  the  mineralogist 
entitled  to  demand  (seeing  that  this  name  is  only  a  generic  one, 
including  mineral  species  widely  differing  from  one  another  in 
ohemical  composition,  as  orthoclase,  oligoclase,  albite,  anorthite, 
labradorite,  etc.)  that  the  author  Bhonld  state  what  mineral  he 
actually  alludes  to,  or  if  not  crystallographer  enougli  to  do  so,  at 
least  state  whether  he  vrrites  of  potai^,  soda,  or  lime  felspars ;  for 
how  else  can  any  opinion  be  formed  as  to  whedier  the  species  of 
felspar  is  at  hand  which  is  characteristic  of  the  rock  which  he 
supposes  is  formed  by  his  metamorphic  agency.  For  example :  sap- 
posing  the  felspar  alluded  to  was  a  lime  felspar,  tlien  the  crystalline 
rock  formed  by  the  metamorphic  action  could  not  be  a  granite,  for 
we  know  that  lime  felspar  is  never  a  normal  constituent  of  any 
granite. 

At  page  £Pi6,  Quart.  Joum.,  under  flie  head  of ''  Amygdaloid,"  it  is 
stated  that ''  the  matrix  consists  of  a  paste  of  felspathic  matter,  with 
here  and  there  a  variable  admixture  of  magnesia  and  lime."  Miner- 
alogists would  find  this  somewhat  difficult  to  explain,  as  native 
lime  is  never  found  in  the  mineral  kingdom,  and  native  magnesia 
only  occurs  in  some  active  volcanoes,  as  ^e  extremely  rare  mineral 
periklase,'  so  that  neither  of  these  substances  are  likely  to  have  been 

'  A  kydnte  of  magneiia  is  also  known  as  brnoite. 


If  mtended  in  a  clidimMl  mmm,  mlUag  durt  «f  «alHl 

nld  prove  thoir  preseocs. 

'~*.  Qoart.  Jouri).)^.! 
t[  by  the  refL'teno  ~ 

—In  suob  an  invdi 
'flnons  to  insist  upo 
I  being  devoted  to  the  petroloj^ait  < 
the  rooks  forming  the  subject  of  thA  nqn 
gwdogists  know  that  they  art  referring  tO  <aw  • 
tbeir  uKjaxnes  ? 

Han  N  is  to  be  feared  that  the  OtologHal  Somgr  Wm  ■ 

aa  «iSJUDpIo  worthy  of  imitation, 

sycmitic  gmtite   for    homblendic  | 

dolerile,  greenBtone  porpbyiy  for  p 

gmiitlo  porphyry,  eyenitic  porph|igf»  i 

poiphyr;.  felepar  porphyry,  EyenA»  ftlMlitelU,  AlyiHifci  0Mlr 

RiOiie,  fi^spatfaic  trap,  etc.,  etc. ;  and  WMW  fpSB  """■'l"*W  &  tili 

field,  rocks  coloured  us  gieenstona*  1M  tlw  napflf  flw  Saraff  tttf 

qnently  torn  out  to  bo  doloritec,  fMa*BBI^  Amm  «bj  •kt«b '•!«>, 

whilst  at  the  aame  time  no  explanal^MsliiTC  iMon  hiiiijhil  kf  4V 

^  Survey,  whether  mineralogical  or  i^wkill,  ft»   A«  IM,  «r  wtW 

LAiioeB,  of  such  namoB.  -i 

^r    Barely  the  petrologist  may  throw  wa  1 

^%e  finds  Mr.  .Tames  Geikie  de&ning  wmetto  u  a  f 

joat  aa  eoon  would  he  expeot  U>  see  limestone  defined  aa  a  olayleaa 

mariatone,  or  aa  a  oalcareons  aandstone  without  the  Band.     If  the 

mmeral  component  which  epeoially  characterises  granite,  when  oom- 

poaed  with  all  other  analogous  rooks,  is  to  be  left  out,  surely  there 

can  be  do  aenee  in  retaining  the  name  of  granite  at  all. 

8odk  aimilea  are  unworthy  of  the  geologist  as  tending  to  mislead 
otliera  leas  versed  in  petrology ;  for  even  if  minette  was  proved  to 
have  been  formed  from  greywacke,'-by  hydrothermal  or  any  other 
aotion,  ancb  a  fact  doe«  not  value  one  iota  in  proving  that  it  alao 
ooold  be  transmuted  into  granite,  but  the  reverse. 

At  page  S37,  Quart  Joum.,  petrologists  are  told,  "  that  under  the 
term  dioritio  are  included  all  those  rocks  wbioh  oousist  essentially 
of  ailicateB  of  lime  and  magnesia  set  in  a  Felspathio  base  or  matrix,"  a 
dafinitiiHi  which  no  petrologiBt  would  for  a  moment  admit,  for  then 
be  wanld  have  to  regard  aC  dioritea,  not  only  many  porphyritea, 
doleritea,  &o.,  but  also  snob  true  volcanic  lavas  of  the  present  period 
aa  are  oonquaed  of  a  felspar  with  olivine,  vollastonito,  montloeUita, 
aogite,  eto. 

The  petrologiat  defines  diorite  to  be  a  rook  composed  of  one  or 
BKoe  feJapars  with  hornblende,  and  regards  greenstone  as  that 
variety  of  diorito  in  which  green  or  dark-coloured  hornblende  either 
predominates,  or,  when  the  rook  is  fine  grained,  renders  more 
obaoore  the  preeenoe  of  the  felspar. 

What  the^ore  a  "  granitoid  diorite,"  (referred  to  page  630,  Gbol. 

>  1  TOck  vhicb,  it  mart  In  remonbered,  ooniiit*  vmitially  of  Hmtj-fiTe  pv  owfc 

of  qacrti.  J^^ 
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Mag.)  may  be,  is  difficult  for  a  petrologist  to  underfltand,  espe 
Binoe  he  is  immediately  informed  that  it ''  is  simply  an  admixti 
hornblende  with  white  and  pink  felspar/'  and  further  told  tha 
"  of  a  more  granitoid  and  less  basic  character  than  the  usually 
grained  and  often  dull  earthy  rocks  of  dykes,  which  here  and 
intersect  the  coal-measures  ;*'  and,  to  complicate  this  oonfusioi 
foot-note  adds,  *'  most  of  the  trap  dykes  of  the  Scottish  cco-bonil 
strata,  however,  are  not  homblendic,  but  augitic  greenstoh 
dolerites." 

In  investigations  where  exactitude  is  essential,  trap  is  « 
tremely  vague  name  to  designate  rocks  by,  as  was  long  ago  lidn 
for  as  early  as  1827,  Brongniart  ^  says,  "  C*est  encore  un  tr^s  mi 
nom,  etc,''  and  the  term  <'  felspathic  traps  "  for  one  of  their 
varieties  of  same  is  certainly  not  an  improvement  in  the  nam< 
rock  which,  under  all  circumstances,  is  essentially  felspathic,  h 
a  felspathic  base.  The  name  trap,  originally  adopted  ftot 
Swedish  geologists,  was  imderstood  to  denote  any  compact 
coloured  rock  composed  of  felspar  with  augite. 

The  name  wacke  is  another,  which  has  but  little  true  signific 
further  than  being  usually  applied  to  any  dirty,  indistinct  mi 
Which  the  structure  is  obliterated;  it  is  evidently,  howei 
favourite  with  the  author,  who  writes  of  '^  decomposing  wai 
'* calcareous  wackes,"  "altered  wackes,"  and  ** highly  al 
wackes,"  etc. 

Again  the  term  porphyry,  when  applied  to  rocks,  is  freqi 
improperly  employed ;  when  used  as  an  adjective,  to  imply  a  d< 
structure,  it  is  imderstandable,  as  porphyritic  greenstone  ,*  bi 
terms  felstone  porphyry,  felspar  porphyry  or  felspathic  porj 
soimd  rather  tautologicsJ.  K  the  application  of  this  term  in 
logy,  when  used  to  designate  a  definite  rock,  is  inquired  into,  i 
be  found  that  it  wcus  originally  used  to  denote  such  rocks  ai 
sisted,  like  the  true  antique  {Porphyry,  of  crystals  of  felspar  « 
paste  of  semicrystalline  or  amorphous  felspar.  It  is  therefore 
cult  to  imagine  a  rock  more  felspathic  than  one  composed  mai 
felspar,  and  one  might  just  as  well  write  of  quartzitic  quartz! 
"  of  felspathic  porphyries ; "  again,  what  is  to  be  understoc 
the  term  "  porphyritic  felstones  "  cu9  different  from  porphyrief 

4.  Oeolo^. — It  would  be  impossible  to  enter  into  an  examii 
of  the  geology  of  these  memoirs  without  some  local  know 
which  the  writer  does  not  possess ;  but  before  concluding  he  '^ 
still  enter  his  protest  against  some  of  the  geological  views  put 
by  the  author. 

Thus,  at  page  517  and  following  of  the  memoirs  read  befo 
G^logical  Society,  great  stress  is  laid  upon  the  circumstance  th 
instead  of  being  flattened  and  drawn  out,  the  vesicles  found  < 
ring  in  these  rocks  are  spherical,  and  are  so  over  considerable 
the  rooks  therefore  cannot  be  trappean  or  igneous;  now  s 
any  geologist  acquainted  with  volcanic  rocks  knows  that  spher 

>  Clawiflotion  des  fiochei,  p.  63. 


the  invsriable  normal  fonn  of  all  such  voaiolea  iu  lavoa,  etc.,  and  that  J 
the  drawn  out  or  elongated  flattened  form  is  a  Babsequont  modifioa^ 
tkin  nseamed  by  the  spherical  veasels,  either  under  the  influence  ofM 
snpcriDCumbent  prceeare,  or  irom  the  lava  cooling  more  elowty,  an^fl 
thoM  allowing  tha  movement  of  the  masB,  when  still  in  a  vieoiiM 
condition,  to  draw  out  the  Hpherical  vesicles  into  somewhat  of  >vfl 
almond-like  shape.  Abundant  instanceB,  however,  could  be  t^i^^^l 
where  both  lavas  and  traps  also  have  retained  their  original  spherioUv 
■hapc  over  extensive  areas,  probably  from  their  having  cooled  somft^ 
what  mort  quickly,  or  fftm  having  not  had  much  motion  oominunWB 
cated  to  them  nndcr  solidification.  I 

AgHin,  page  f)32  of  the  Gbdl.  Mao.,  it  is  Btat«d  in  a  foot-note  thakl 
"  It  la  certain,  however,  that  rocks  Huch  as  diallagito,  hypersthenitayl 
dioiite,  syenite,  and  even  granite  it^lf  can  be  developed  direoUjrf 
from  aqueous  rocks,  eto."  This  assertion  appears  to  bo  put  fortfc  I 
solely  upon  the  authority  of  Mr.  James  Cloikie,  for  a  careful  examiiMis  1 
tion  of  the  literature  of  the  subject  in  the  English,  Freuch,  Germaot  J 
Bpanisb,  Italian,  Swedish,  and  Danish  languages,  certainly  doan 
not  oonfinu  it,  and  it  is  to  be  hoped  that  geolt^ists  will  requirftl 
positive  facts,  and  not  vague  hypoUieses,  before  they  accept  such  4|l 
gtatcment  for  grunted.  M 

The  writer  believes  that  in  several  cases,  at  least,  whore  view^J 
of  this  nature  have  been  entertained,  they  have  been  fonned  bjH 
pereODs  not  much  acquainted  with  petrology  or  mineralogy,  froW^ 
Uieir  roiifouiiding  ccrtiiin  r.x'ks  with  iiiimi'9  wbii.lL  ilid  not  in  n-ality 
Mrtain  to  them.  An  example,  illnstrative  of  this,  may  be  cited : 
Ite  writer  of  these  remarlu,  finding  from  an  examination  of  tlka 
■heeta  of  the  Geological  Survey  that  Urge  masses  of  greenstone 
ware  t^iresented  as  occturing  in  Cornwall,  near  Penzance,  and  at 
the  Bot^laok  mines,  immediately  imagined  that  he  would  there  find 
die  nine  relations  of  this  greenstone  to  the  metallio  lodes,  occumog 
u  he  bad  found  to  be  the  case  in  South  and  North  America,  Spain, 
Norway,  Sweden,  etc,  and  made  a  journey  expressly  for  this  exami- 
natioD ;  on  arrival  he  at  onoe  found  that  the  rocks  had  evidentiy 
been  metamorphosed  tn  titi,  and  they  no  doubt  originally  had  only 
been  the  ordiiwry  sedimentary  clay-Blatea.  Had  he  now  been  content 
with  the  deoisiou  of  the  Geolwioal  Survey  that  the  rocks  in  question 
nally  were  greenstones,  then  he  must  at  onoe  have  come  to  uie  con- 
dinkm  that  greenstones  could  be  formed  by  the  alteration  of  clay- 
•latea  M  mHL  It  did  not,  however,  require  a  long  examination  to 
pum  that  the  rooka  were  neither  petrolo^cally,  mineralogically, 
Ot  diemically,  greenstones,  or  even  any  allied  rook,  being  nothing 
■ore  than  clay  slates  altered  in  n(tl  and  possessing  none  of  the  pro- 
pertiee  of  greenstones  beyond  the  greenish  tinge  which  coloured 
them< 

Geologiatfl  have  been  aoonstomed  to  define,  as  eruptive  or  in- 
tmnre  rocks,  nich  rocks  as  are  met  with  apparently  breaking 
Annigh,  protruding  into,  or  sending  out  ramifications,  dykes,  or 
ttioM,  iato  the  adjacent  stratified  deposlta. 

Hr.  June*  Ocokie  (p.  €80,  Gbol.  Mas.)  lefoaea  May  Vmi 
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aooept  this  definition,  and  oantaons  geologists  against  aooepttng  snoht 
as  a  test  of  the  eruptive  origin  of  soch  rooks. 

The  writer  would  state  that  his  experience,  both  in  the  field 
and  out  of  it,  confirms  himin  adhering  to  the  old  definition,  and  he 
finds  (in  which  he  believes  most  geologists  will  ooncor  with  him) 
no  evidence  in  Mr.  James  Geikie*s  memoirs  to  shake  his  confidence 
in  it* 

The  writer  of  these  remarks  does  not,  in  this  commimioation, 
even  wish  to  express  any  opinion  as  to  whether  the  views  adopted 
by  Mr.  James  G^ikie  are  right  or  wrong ;  *but  leaves  it  to  the  geo- 
logical reader,  after  perusing  them,  to  decide  for  himself  how  &r 
the  conclusions  arrived  at  by  that  gentleman  are  entitled  to  confi- 
dence. He  would,  however,  wish  it  to  be  understood  that  in 
bringing  forward  these  remarks,  he  is  not  in  any  way  influenced  by 
any  feeling  of  personality  against  a  gentleman  whom  he  has  never 
even  seen;  and  he  may  state  that  the  substance  of  this  communication 
was  put  upon  paper  long  before  the  papers  here  referred  to  appeared, 
having  been  intended  as  an  answer  to  similar  views'  elsewhere  pnt 
forward,  and  based  upon  similar  (in  the  writer's  opinion)  unsound 
data.  The  appearance  of  Mr.  James  Geikie's  memoirs,  apparently 
representing  in  some  measure  the  views  entertained  by  the  Qeologioed 
Survey  of  Great  Britain,  decided  the  writer  in  at  once  protesting 
against  the  nature  of  ^e  evidence  by  which  the  opinions  were 
supported.  No  theoretical  views  can  now  expect  to  be  accepted  in 
science  without  having  had  the  evidence  in  their  favour  thorou^ily 
scrutinized  and  subjected  to  the  cross-examination  of  the  collateral 
sciences,  for  times  are  much  changed  from  what  they  were  some 
fifty  years  ago,  when  it  was  a  common  practice  to  explain  effects, 
apparently  unaccountable,  by  referring  them  to  the  agency  of 
electricity,  or  some  other  then  little  understood  cause,  thereby 
finding  a  convenient  solution  for  avoiding  the  labour  of  working  out 
abstruse  problems;  it    is,  however,  to  be  hoped  that  geologists 

^  The  writer  takes  the  opportanity  of  here  statinff,  that  the  resulti  of  a  protracted 
Btody  of  this  suhject  (several  of  the  details  of  which  will  be  foond  in  a  series  of 
oommanications,  which  haye  ajmeared  at  intenrala,  since  1853,  in  the  Mafazinfor 
Natorridenskab,  Skandinaviske  Natorforskeres  Forhandlinger,  Philosophical  Maga- 
zine, Qaarterlj  Journal  of  the  Geological  Society,  Edinburgh  Philosophical  Journal, 
and  other  penodicals),  haye  induoedhim  to  conclude  : — 

f  1.)  That  when  the  geolo^cal  epoch  of  the  appearance  of  an  eruptiye  or  intnuiya 
rock  IS  known,  such  rock  will  be  found  to  di£fer  essentially,  in  mineral  constitutioB^ 
from  similar  rocks  injected  at  a  different  geological  period. 

(2.)  That  eruptiye  or  intnudye  rocks  <?  identical  mineral  constitution,  haye  mad# 
their  appearance  or  intrusion  into  the  earth's  crust  at  the  same  geological  epochs. 

(3.)  That  the  minerals,  or  classes  of  minerals,  accompanying  or  associated 
with  such  intrusiye  or  eruptiye  rocks,  may  senre  as  a  means  of  distinguishing 
the  seyeral  eruptions  in  geologi(»l  chronology,  in  a  manner  analogous  to  the  deter' 
mination  of  seaimentary  strata,  by  the  fossils,  or  classes  of  fossils,  which  they  may  h< 
found  to  contain. 

s  The  yiewB  in  question  are  tax  from  being  new,  for  under  yarious  dresses  they  ap^ 
peared,  were  discarded,  and  re-appeared'  from  time  to  time,  eyen  from  the  infancy  9^ 
geology ;  some  of  their  adyocates  nayinff  eyen  gone  so  £eur  as  to  suppose  that  the  atat^ 
of  granite  was  one  which  all  rocks  would  ultimately  arriye  at,  after  undergoing  a  pn^ 
oess  of  slow  bait  aonstaat  internal  alteration  or  fiBrmeoitation. 


im^i  iKz 


will  not  now  m&ke  a  a 

pot  their  ebouldcrs  to  the  wheel,  otadj  hari  ■(  die  eoll«tEi»l  MaoasMt 
snd  irork  out  upon  a  sotind  basts  the  trae  pwt*  n'  '  '        *    *"*' 
■gency  has  played  in  nature's  opantMHM. 


rpHE  ( 


n. — Oh  the  Massible  a^hi  MAsniBCLAa  Tutb  or  CocsuonovsL 
Bt  PaorasoB  Owax,  F.K^  F.C-8^  Izc 
[PLAttS  m.  SSD  ir.i 
1  estinct  oartilaginota  fiabaa  Kjpi'taaiifcai  is  '  *■"■—*■■■  Ebb- 
__  itone '  and  siiaiUii;  aged  —rboaiiwww  »—**"*■  by  deteckaA 
teeth,  or  dental  mosses  adapted  fbr  eroBbng,  ba««  btOB  ftJaned  to  Iba 
CestracioDt  fiuDilj;  and,  so£uai  IluMr,  bttre  aawaeBMnr  firfav 
representative,  in  the  olasa  of  fiiboi^  kbaa  Oa  Pvt  Jm^kaaa  JbtA 
{Ce$tTaeio*  Philij^.) 

The  detached  oonditioa  of  the  ao-odli 
nmiLiT  ligamcntoug  atCacbmeBt  of  the  te«tb  to  » a  _ 
as  in  that  genus,  and  the  obtiqoo  coarse  of  tbnr  main  d/vntiotm  ml 
fnrrowB  (Plate  III.,  Fig.  1,  e;  g.)  is  repeated  in  the  ansagfinent  of 
the  eeriee  of  smulk-r  and  ntore  nomeioBa  cniahine  teetb  of  Catr*- 
wm  ('  PtdasoQtology,'  p.  127.  Fig  11).  ao  aa  to  havu  aaggeafrl  tbo 
remark  tliat  "  it  would  seem  aa  if  ibe  aavual  teeib  of  <«cb  obliqaa 
row  in  Ceatradtm  had  been  welded  lata  a  single  denial  maas  m 
CaehUodut.  the  proportions  and  directian  of  the  rows  being  doaely 
analogoaa"  (A.  p.  136). 

Whether,  howeTer,  the  reaemblanoe  betwtBU  the  caibonifenw  a^ 
existing  Australian  concbiToroua  aha^a  was  carried  out  in  tbe  Gsm 
of  the  jaws,  and  especially  their  forward  prokngatioB  with  a  ranp- 
like  arrangement  thereon  of  pointed  teeth  for  wto'king  down  to,  aod 
extracting  from,  their  sandy  beds  and  burnxws,  the  slKll^dad  mol- 
loska  and  cmstaoeaas,  oonstitnting  the  food  of  such  fiahai,  I  had 
not  been  able  satisfactorily  to  determine  at  the  date  of  ttie  abore- 
qooted  poragmph  (Bra  2nd  Ed.  1661). 

I  hsTO  since,  howBrer,  been  &voared  by  the  Eaii  of  B*mi«VillMi 
■nd  the  Bbt.  Professor  Sedgwick  with  the  opportanity  of  examining 
Knae  spedmens  that  aettlo  thia  point,  and  indicate  that  tlie  extinot 
amabing-sharks  of  the  mountain  linestone  period,  though  insizno- 
tiv^  represented  1:7  a  lingering  member  of  a  once  nnmaroas  ■eotjon 
rf  CSEmM&opteri,  most  be  rel^^d  to  a  distinct  though  oimtemiinooa 
family,. for  which  I  propose  the  name  CoddiodimlidK,  &om  what  m»j 
be  rc^;arded  as  the  representatiTe  genua,  QteUiodM*  Ag.  (PL  ill). 

The  speoimen.  Figs.  1  and  2,  of  the  dentaiy  part  of  the  mandible 
with  the  teeth  of  each  ramos,  though  somewhat  mutilated  as  regards 
both  jaw  and  teeth,  shows  the  oonfioence  of  the  rami  at  a  symphysia 
which,  in  relatave  position  to  the  teeth,  would  oorrespond  with  tho 
parts  of  the  mancUbular  rami  of  CS>«<r<K{o»  oontaining  the  anterior 
erashing  teeth.  The  fore-part  of  the  mnphysia  itself  is,  indeed, 
InAen  away ;  but  its  small  Tertioal  depth  at  tb»  point  of  firaotore, 
tsgrthar  ^idi  the  small  tranTerae  extent,  and  the  angle  at  wbioh  fiw 
nmi  ogaVerg*  ^mato,  lAnd  no  giomd  foor  Mwnoniii%  IMb  %k 
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symphysis  was  prolonged,  as  in  Cestraeian,  for  the  support  of  oonioal 
or  any  other  teeth.  The  absence  of  such  conical  teeth,  detached,  in 
the  matrix,  had,  indeed,  led  to  the  inference  of  their  non-develop- 
ment in  the  jaws  of  these  mountain  limestone  fish.  But  the  bett^- 
preserved  mandible  of  Tomodtu  canvexuSt  Ag.  1859,^  (PL  lY.  Figs. 
2-5),  leaves  no  doubt  of  the  short-pointed  edentulous  termination  of 
the  symphysis  a  little  way  anterior  to  the  series  of  large  molars  or 
crushing  teeth.  The  resemblance  of  this  mandible  to  that  of  the 
similarly  endowed  jaw  of  the  elephant,  is  interesting,  as  exemplify- 
ing the  adaptive  relations  of  bone,  sustaining  and  working  dentel 
masses  like  millstones  in  species  of  classes  the  most  remote  from. 
each  other  in  the  vertebrate  series. 

In  the  mandible  of  CocUiodw  the  teeth  are,  originally,  three  in 
each  ramus,  and  the  primitive  distinction  sometimes  remains  longer 
in  the  '  vasodentine,'  or  osseous  basis  of  the  tooth,  than  in  the  '  vitro- 
dentine,'  or  enamel  covering  of  the  tooth.'  The  anterior  tooth,  ib. 
Fig.  1  a  is  the  smallest,  of  a  triangular  form ;  its  chief  part  formed 
by  the  mid-lobe  or  ridge,  a,  which  is  veiy  convex  and  obliquely  and 
gently  contorted  from  behind  and  below,  upward,  inward,  and 
forward,  with  a  slight  increase  of  breadth  or,  fore-and-aft  diameter, 
in  this  course,  and  with  the  moderately  convex  inner  or  mesial 
border  in  contact  with  that  of  the  tooth  of  the  opposite  ramus. 
The  anterior  lobe  seems  to  have  had  the  form  of  a  small  tubercle, 
but  its  summit  is  broken  off;  the  posterior  lobe  is  a  narrow,  seam- 
like,  raised  border,  extending  farther  back  on  the  outer  side.  Fig. 
2  a,  than  on  the  inner  side  of  the  ramus. 

The  middle  tooth,  (PL  HI,  Figs.  1  and  2  5),  is  of  greater  transverse 
than  antero-posterior  extent,  and,  like  the  foremost,  consists 
mainly  of  the  second  or  mid-lobe :  its  crown  is  a  longish  triangle, 
with  the  short  base  '  mesiad,'  and  the  obtuse  apex  laterad,  or  out- 
ward. This,  in  the  tooth  of  the  right  side,  is  shown  in  Fig.  2  6 :  as 
it  rises  from  this  side  or  end  the  lobe  is  very  prominent,  but 
it  slightly  subsides,  as  it  expands  and  bends  over  the  mandible  to 
tiie  inner  surface,  where  it  is  in  contact  for  four-fifths  of  its  extent 
with  the  same  surface  of  the  opposite  tooth,  (PL  HE.  Fig.  1  b).  The 
anterior  lobe,  very  narrow  at  the  outer  side  or  apex  of  the  tooth, 
increases  in  antro-retral  breadth  to  the  inner  side  or  base  of  the 
triangle,  but  with  scarcely  any  elevation.  It  makes,  thus,  part 
of  the  border  of  the  tooth  slightly  concave,  as  shown  on  .the  right 
side,  in  Fig.  1.  The  posterior  lobe,  or  ridge  of  this  tooth,  6,  is 
obsolete. 

The  third  and  largest  tooth  is  that  on  which  the  genus  and 

^  CbehUodm  magn%u,  Ag.  1835. 

*  This  structure  of  the  teeth,  recent  and  fosnl,  of  OutrtMonts  and  ChehiiodonU,  waa 
microBOopicidly  determined  and  described  in  my  l*>Pfr  '*  On  the  Stroetare  of  Teeth,** 
Beports  of  British  Association,  1838,  p.  135.  **  These  teeth  are  composed  of  two 
sahttanoes,  yiz.,  an  external  almost  colourless  layer,  with  a  finely  punctate  surface, 
which  represents  the  enamel,  and  a  coarser  dentine  composing  the  body  of  the  tooth, 
and  continuous  with  and  passing  into  its  basis  of  support." — lb.  and  Odontography, 
p.  64.  In  the  article  *  tbsth,'  Cyclopedia  of  Anatomy,  toI.  ir.  1852,  these  dental 
tiHiiea  are  defined  under  the  names  *  Tasodentine,'  and  '  yitrodentine,'  p.  865. 


^eciee  was  originally  founded,  and  is  the  most  common  amoDg  On 
-Wanj  detached  '  palates  '  of  the  English  mountaia  limestOQe  lo-  ' 
>aBUtie«.  It  is  mutilated  in  both  halves  of  the  jaw  ;  but  I  have 
Cgored  more  ontiie  specimens  of  this  tooth,  from  the  right  ramus  of 
the  lower  jaw,  (PI.  III.  Fig.  5),  and  from  the  loft  ramus.  (PI.  HI. 
rig.  i) ;  which  positions  in  the  jaw,  the  specimen  (Fig.  1)  enables 
ime  to  determine,  in  detached  teeUi. 

lo  this  third  or  posterior  grinder  (PI.  HI,  Fig.  I  c)  the  longitudtnal 
exceeds  the  transverse  diameter,  but  the  triangular  form  of  the  crown 
prevails,  the  base  now  forming  the  longest  side  (Fig.  5,'-*-'-),  and 
ti£  apes  being  more  truncate  than  in  the  middle  tooth.  The  apex, 
or  outer  side  of  the  third  tooth,  is  shown  at  Fig.  2  c,  or  ri^er 
the  vasodentine  supporting  the  apical  part  of  the  yitrodontioo, 
which  is  bc^e  very  thin,  and  a  small  part  of  it  is  broken  oS  in 
Ae  specimen.  The  mid-lobe,  e,  as  it  rises,  bends  inward  and 
■lightly  backward,  muntaining  its  convexity  as  it  expands,  bettffl 
k  'fiian  in  the  tooth  b,  and  terminating,  medially  or  inlemally,  in  a 
gsntly  convex  thin  border.  In  the  detached  hnmolognos  of  thia 
tooth,  from  both  sides  of  the  jaw,  the  mid-lobes  bows  at  itn 
innor  half  a  surface  worn  more  or  loss  flat  by  trituration  and 
'  lAoping  from  before,  outward  and  backward.  Tlie  reticulate  surface  * 
of  the  osteodentine  often  takes  the  place  of  the  punctate  surfooc  of  the 
vitrodentine  at  the  middle  and  toward  the  back  port  of  this  worn 
mrfocc,  ahowing  where  the  prcBsure  and  attrition  was  greatest  from 
the  opposite  upper  crusher.  The  anterior  lobe  of  the  third  tooth,  at 
ita  ^>ex  or  outer  end.  Fig.  2,  is  almost  as  broad  from  behind  forward 
&■  me  middle  lobe,  but  it  gains  in  that  diameter  very  slightly  as  it 
oorres  over  the  tooth  to  the  inner  side,  and  it  is  very  little  elevated, 
eapeaally  in  the  upper  and  inner  surfaces ;  there  is,  however,  some 
Tvie^  in  this  reepect,  as  in  the  detached  tooth,  Fig.  4,  hut  not  to  a 
dagrae  which  I  am  disposed  to  regard  as  specific.  The  posterior  lobe 
{Ingt.  4, 5*),  of  equal  breadth  with  the  middle  one  on  the  outer  border 
(fig-  2  e),  increases  in  an tero -posterior  extent,  as  it  curves  inwaid, 
in  a  greater  degree  than  does  the  anterior  lobe,  but  in  a  less  degree 
than  does  the  middle  one  ;  it  soon  loses  the  slight  degree  of  fore- 
And-ait  oonvexi^,  with  which  it  began  externally,  and,  from  being 
flat,  beoomefl  slightly  concave  on  its  inner  and  broader  end.  In 
paMiing  from  without  inward,  the  third  lobe  inclines  more  backward 
than  either  of  the  preceding  lobes,  and  the  anterior  lobe  the  least  so, 
tha  almost  (antero-posteriorly)  flattened  inrface  on  the  third  lobe 
■Ue^tly  rises  toward  Its  posterior  border,  which  is  smoothly  ronndod. 

The  mbstanee  of  the  mandible  supporting  the  teeth  equals  in 
▼otical  extent  that  of  the  tooth  it  supports ;  it  goes  on  inoreaaing  in 
dmth  posteiioriy  for  the  extent  to  which  it  is  preserved,  but  di> 
mmiahes  in  breadth,  indicating  a  shape  of  jaw  like  that  in  Cettraeum. 
He  stmotnre  of  the  bone  resembles  that  of  the  better  oasified 
poiti  of  the  chondrine  of  plagiostomous  fishes. 

The  third  tooth,  right  nde,  lower  jaw,  of  CoeAIiodw  (PL  IV,  Hg. 
1)  pnaooti  speoifio  modiflostiims  of  fonn,  w  oon^ani  nitti  fitA  tt 
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OoeUU)du$  eaniartus,  Ag.  (Fl.  111,  FigB.  1,  4,  5),  afl  wdl  as  with 
those  of  Coehliodua  magnus,  Ag.  (now  Tomoitu)  and  CoehHodmB 
strialttSy  Ag.  (now  Xyatrodm)  ;  it  retainSy  however,  the  present 
Testricted  generic  characters  of  CoehUodus,  and  I  indicate  the  apeoies 
under  the  name  of  CochUoduB  comptkciuB ;  the  predominance  of  the 
middle  (2)  over  the  anterior  (4)  and  posterior  (3)  lohes  giving  the 
grinding  surface  of  the  tooth  a  more  compact  and  simple  character. 

The  specimen  of  the  teeth  in  siUk  of  CoehUodus  contcrima,  Ag.  (PL 
m,  Figs.  1  and  2,)  is  from  the  OarbonifiBrous  Limestone  at  Bristol, 
and  forms  part  of  the  collection  of  the  Bev.  Professor  SedgeMrick,  at 
Cambridge. 

In  Plate  III.,  Fig.  3,  is  figured  a  small  portion  of  the  mandiUe  or 
lower  jaw,  with  the  third  tooth,  c,  of  the  right  side,  and  part  of 
that  tooth  of  the  left  side,  of  Strehlodua  oblongua,  Ag.  The  third  lobe 
forms  a  larger  proportion  of  the  tooth  in  this  genus  then  in  CoehUo- 
du$  and  gives  a  greater  proportionate  length  to  the  breadth  of  the 
grinding  surface  of  the  entire  tooth.  The  anterior  lobe  is  repre- 
sented by  a  mere  seam.  The  middle  lobe,  commencing  narrow,  pro- 
minent, and  ridge-like,  externally  expands,  and  subsides  to  a  moderate 
convexity  as  it  bends  backward  and  inward  over  the  jaw.  The 
third  lobe  much  more  rapidly  expands  as  it  rises  from  the  outer 
apex  to  arch  over  the  inner  side,  where  it  has  a  wavy  margin,  an  inch 
in  extent,  in  a  total  length  of  grinding  surface  of  one  indi,  seven 
lines.  The  upper  convex  siuface  of  this  third  lobe  shows  the  chief 
area  of  attrition.  The  portion  of  the  jaw  preserved  shows  a  large 
and  deep  cavity  within  and  behind  the  third  tooth,  which  probably 
lodged  die  matrix  or  germ  of  its  successor.  The  symphysis  of  the 
jaw  was  shorter  and  the  rami  met  there  at  a  more  open  angle  in 
Sh'eblodus  than  in  CochlioduB ;  the  anterior  ends  of  the  last  crushing 
teeth  came  into  contact  at  the  back  part  of  ihe  symphysis.  What 
were  the  proportions  of  the  homologues  of  a  and  b  in  Cochliodfu 
(fig.  1),  or  whether  both  or  either  were  developed  in  StreblodtLs,  the 
mutilated  outer  or  fore  part  of  the  symphysis,  in  this  specimen,  does 
not  permit  to  be  determined. 

The  present  specimen  (PI.  TEL  Fig.  3.),  is  from  the  mountain- 
limestone  of  Armagh ;  and  forms  part  of  the  collection  of  the  Earl 
of  Enniskillen,  at  Florence  Court,  Ireland. 

The  most  completely  preserved  specimen  of  the  mandible  of  a 
CoehUodofU  is  that  of  the  Tomodu»  amvexua  (PI.  IV.  Figs.  2-5,)  from 
the  carboniferous  limestone  of  Bristol.  Apparently  the  whole  of  the 
dentary  part  of  the  right  ramus  and  the  anterior  half  of  that  of  the 
left  ramus  are  here  shown  (Fig.  2).  The  posterior  end  of  the  right 
dentary  is  of  little  breadth  and  depth,  but  it  gains  in  both,  and 
chiefly  in  the  latter  dimension,  as  it  approaches  the  symphysis,  and 
there  rapidly  acquires  great  breadth  and  thickness.  The  lower 
border  (Fig.  3),  is  thick  and  rounded ;  the  outer  side,  (Fig.  4)  mode- 
rately convex ;  the  inner  side,  (Fig.  5)  somewhat  wavy,  being  con- 
cave lengthwise  at  its  middle  part  The  hind  part  of  the  symphyns 
extends  back  like  a  shelf  (Fig.  2),  &om  below  the  dentigerous  suifBce 
cf^tjpaxt  of  the  mandible. 


*nt  first  anc!  aeoond  of  the  t«eth  meet  above  the  eymphyeiB,  m  in 
CoeVioiat ;  the  thirJ  pair  are  rather  widor  apart  than  in  that  gena§. 
The  angle  at  which  the  two  rami  meet  at  the  Bymphyaia,  is  inter- 
mediate between  those  that  reepectively  characterise  the  mandibles 
of  CoehJiodia  and  Slrfb/odat. 

The  first  tooth  (Fig.  2,  a)  of  Tomoilus  ie  relafiTcly  Bmaller  to  the 
the  others  than  in  Cofhiioilvi ;  it  is  also  more  simple  and  conical  in 
form— w  far  it  rcaemhlcB  more  the  anterior  teeth  in  Ceitraeitm,  but  the 
apex  is  obtusely  roimded.  The  aecond  t«oth  hits  BimiJor  proportions 
to  those  in  CoeMiodas,  but  the  middle  lobe  is  Bomewhnt  lees  convex, 
and  a  posterior  seam  is  better  indicated.  The  third  tooth  (Fig.  2  c) 
is  longer  from  before  backward,  in  proportion  to  its  brendth,  than  in 
CoeUiadat,  and  it  differs  both  from  it  and  from  Slreblodnt,  in  the 
lower  and  more  general  convexity  of  the  grinding  surface  of  the 
last  tooth.  This  surfitce  has  been  cn]ahe<l  in  the  specimen  here 
figured,  bnt  will  be  illustrated,  aa  also  the  teeth  of  Streblodua,  from 
better  preserved  detached  specimens,  in  a  consecutive  paper.  I 

EXPLANATION   OP    PLATEa    III.    k    IV.  S 

PLATE   III.  "J 

Fig.  I.  Vfffet  view  of  dentarr  put  or  tbe  mimlible,  and  of  th«  teeth  of  CbtUioAit 

e^letiui,  Ag.      FrooL  tlie  UaaDUin  limeitoDe   of   Brittol.      Wood- 

wardian  Mounm. 
3.  OaUHle  Tiev  of  riglit  rsniB  of  dtUo  ;  a,  mrtioe  ftvm  which  ths  tight 

■nudor  toolh  hiu  been  deCEcfaed  ;  a',  eorraponding  tooth  of  Uft  csibdi  ; 

A  right  middle  toalh  ;  b'.  pari  of  left  dilto;  c.  right  postenor  tooth,  outer 

S.  Portcrior  Tiew  of  part  of  mandible  and  teeth  of  Slrihlorlat  nilnvyiu,   Ag. 
From  the  HoiuIuii-LiBiMtoiiB  of  Armagh.  Hnniim  of  the  Eul  of  Entiia- 


PLATK  IT. 
fif-  i>  Sig^t  third  tooth  of  Otehltaibu  compoelia.    Fran  Carbooifaroni  LimMtone 
of  TotUiira.    Woodwaidiin  Uiueom,  Cambridge. 

3.  ^pa  lie*  of  ipaiuUbla  and  teeth,  l^meduitoHtnii;  Xg. 
I.  Under  TJev  of  ditto. 

4.  Onler  lida  of  right  imnoi  of  ditto. 

(.  IniMt  rad*  of  ditto.     From  the  Cuboniieraoi  LinMtoiu^  Bristol.      Uaaenm 
of  the  Eiri  of  EnniikiDen. 


in. — Ok  xhb  Ooouxbiroi  of  Ouct-Wktbeks  at  Gkati,  Essex. 
B]r  ProfcMor  John  Hobkh,  F.Q.S. 
fnH£  oo(!aiTence  of  "Sarsen-stones,"  or  blocks  of  so-called  Dmid 
JL  ModBlone,  has  not,  I  believe,  been  generally  noticed  in  this  locality, 
aad  their  position  may  be  of  mterest  to  some  of  your  readers,  moro 
eqiedaUy  as  the  extensive  wonings  both  for  Brick -earth  and  Chalk 
hftTB  obliterated  many  of  &e  interesting  sections  for  which  the  pits 
ware  celebrated.'  Grays  is  well  known  both  for  its  fine  chalk-pita 
and  exteoaive  brick-earth  deposits,  tbe  latter  containing  nnm«n>U 
■  Mh-  NsL  Hirt.  16M,  p.  MI ;  1838,  p.  B39.  ^ 
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Temains  of  fossil  mammalia,  associated  with  land  and  freshwater 
moUusca.  The  sarsen-stones  (of  which  some  may  be  still  seen  lying 
about  the  large  chalk-pit),  I  have  noticed  during  the  progress  of  the 
workings  as  oocurring  on  the  upper  surface  of  a  bed  of  disturbed 
chalk,  above  the  solid  chalk,  and  covered  by  a  bhickish  or  carbo- 
naceous clay  containing  freshwater  shells.  They  are  of  various  sizes, 
some  very  large,  and  more  or  less  waterwom,  and  may  have  been 
originally  derived  from  the  boulder-clay.  Their  position  was  about 
mid-way  between  the  back  of  the  present  workings  and  the  entrance 
to  the  pit ;  but  little  if  any  brick-earth  has  been  worked  here,  and  it 
is  probable  that  their  position  is  equivalent  to  the  base  of  the  brick- 
earth  deposits  in  the  adjacent  eastern  brick-fields.  The  northern 
side  of  the  great  chalk  quarry  only  exposes  the  eroded  chalk  and 
green-coated  flint  bed,  overlain  by  Thanet  sands  covered  by  false- 
bedded  sand  and  gravel  and  some  brown  day.  The  brick-earth  of 
two  of  the  adjacent  pits  is  almost  worked  out,  these  pits  presenting 
only  the  obliquely-laminated  sands  and  brown  days,  which  formerly 
were  seen  to  rest  on  the  brick-earth  below  (sometimes,  however, 
separated  by  a  thin  bed  of  gravel),  from  which  and  its  subordinate 
beds  all  the  interesting  fossil  remains  were  obtained ;  the  brick-earth 
being  separated  from  the  subjacent  chalk  by  a  bed  of  gravel  varying 
in  thickness  in  different  parts  of  the  area.  The  position  of  the  brick- 
earth,  with  its  shell-beds  (Cyrena,  Fahidina^  Unio,  etc.),  is  only 
well  seen  now  in  the  eastern  field  covered  by  the  false  bedded  sands 
above  noticed,  where,  in  the  upper  part  of  the  same  fidd,  the  Thanet 
sands  overlying  the  chalk  may  be  observed. 

The  general  section  of  these  pits  may  be  divided  into  two  series, 
the  lower,  or  fossiliferous  zone,  comprising  the  gravel  and  overlying 
brick-earth,  in  which  both  the  mammalian  and  molluscan  fauua 
occurred,  and  the  upper  or  unfossiliferous  zone,'  comprising  the 
fiedse-bedded  sands  and  brown  clays  from  which  to  my  knowledge  no 
fossil  remains  have  been  obtained. 

Whether  both  these  appearances  are  mainly  due  to  the  same 
agency,  that  of  river  action,  may  be  considered  doubtful.  That  the 
formation  of  the  lower  zone  is  evidently  so,  is  proved  by  the  nature 
of  the  remains  embedded  in  it,  while  ike  false-bedded  character  of 
the  upper  sands  affords  evidence  of  a  constant  change,  not  only  in 
the  direction  of  the  currents,  but  in  the  nature  of  the  material 
deposited  and  the  absence  of  any  organic  remains.  The  uppermost 
bed  is  again  different,  and  may  have  been  the  result  of  other  agencies 
than  those  which  formed  the  preceding  subjacent  strata.  Generally 
speaking,  the  deposit  at  Grays  may  be  mainly  due  to  the  action  of  a 
river  flowing  through  a  valley,  which  it  has  partly  excavated,  in  the 
lower  tertiary  and  upper  dudk  beds,  and  most  probably  posterior  to 
the  boulder-day  period.  # 

NoTB. — A  paper  br  Lieut-CoL  W.  T.  NioollB,  entitled  "  Bemarkf  on  iom« 
'  Sanens '  or  Erratic  Blocks  of  Stone,  found  in  the  OraTel  in  the  neighbourhood  of 
Southampton,  Hampshire"  (with  a  plate),  appeared  in  the  Gbolooioal  MAOAiivir 
for  Jnl7, 1866.    Vol  III.,  p.  296.— i»iY. 
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J. — Ok    ACANTHOPHOLIS    BoRRIDUS,    A    NxW    BXPTILB    FROM    THl 

Ghalk-mabl. 

By  Thomas  H.  Huzlst,  F.ILS.,  Y.P.O.S., 
ProfiBMor  of  Natural  Hiitorj  in  the  Royal  School  of  Mines. 

PLATE  V. 

lOME  time  since,  my  colleagae,  Dr.  Percy,  purcliaBed  from  Mr. 

)    Griffiths,  of  Folkestone,  and  sent  to  me,  certain  fossils  from  the 

[lalk-marl  near  that  town,  which  appeared  to  possess  unusnal 

laracters.     On  examining  them  I  found  that  they  were  large  scutes 

id  spines  entering  into  the  dermal  armour  of  what,  I  did  not  doubt, 

as  a  laige  reptile  allied  to  SceUdoaaunUf  HyUeosauruSf  and  Poto- 

mikue.    I  therefore  requested  Mr.  Griffiths  to  procure  for  me  every 

igment  of  the  skeleton  which  he  could  procure  from  the  somewhi^ 

oonTenient  locality  (between  tide-marks)  in  which  the  remains  had 

ten  found,  and  I  eventually  succeeded  in  obtaining  three  teeth,  with  a 

unber  of  fragments  of  vertebne,  part  of  the  skull  and  limb-bones, 

lades  A  large  additional  quantity  of  scutes.     I  am  still  not  without 

»pe  of  recovering  other  parts  of  the  skeleton ;  but  as  the  remains 

i  my  hands  are  sufficient  to  enable  me  to  form  a  tolerably  clear 

itKm  oi  the  animal's  structure,  a  brief  notice  of  its  main  features 

ill  probably  interest  the  readers  of  the  Gkolooigal  Magazine. 

The  dermal  bony  plates  or  scutes  (Plate  V.  Figs.  1-3)  aro  of  very 

riouB  forms  and  sizes,  from  oval  disks  slightly  raised  in  the  middle, 

i  hardly  more  than  an  inch  in  diameter,  up  to  such  great  spines  as 

t  represented  in  Plate  V.  Fig.  1,  whicli  could  have  fallen  little  short 

line  inches  in  length  and  five  inches  in  the  antero-posterior  mea- 

?ment  of  its  base.     Tlie  outer  surface  of  all  these  scutes  is  irre- 

irly  pitted  and,  in  the  case  of  the  long  spines,  is  occasionally 

ked  by  branching  grooves  which  doubtless  lodged  vessels. 

icb  scute  is  excavated  on  its  attached  fac^  in  proportion  to  the 

ition  of  its  outor  surface,  so  that  a  transverse  section  of  one  of 

epressed  scutes  is  more  or  less  roof-like,  while  that  of  one  of  the 

spines   shows  it  to   possess   a  great  internal  cavity  like  the 

llary  cavity  of  an  ordinary  bone. 

le  of  the  scutes,  though  comparatively  few,  aro  almost  flat, 

in  obtuse  median  ridge,  which  is  liighest  about  the  middle  of 

utc  (Plate  V.  Fig.  3).    But  when  the  ridge  is  more  prominent, 

^late  V.  Fig.  2,  its  summit  is  usually  placed  very  much  nearer 

ge  than  the  otlicr,  so  tliat  one  side  of  the  triangular  lateral 

is  much   shorter  and   more   perpendicular  tlian  the  other. 

ort  side,  however,  is   not  absolutely  perpendicular  in  any 

naong  those  wliich  have  readied   me,  and  the  summit  con- 

ly  always  lies  within  the  circumference  and  never  overhangs 

pine-like  dermal  plates  are  altogether  un symmetrical.  If, 
K)se,  the  convex  edge  of  that  represented  in  Plate  V.  fig.  1 
•ior,  then  the  posterior  edge  is  concave,  and  the  left  side  convex, 
Ight  longitudinal  excavation  in  ita  anterior  half ;  wYiWe  \lki^ 

r. — jfo.  XXJLII.  » 
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ri^t  ride  is  much  more  deeply  hollowed  in  Hie  same  diieotioiL 
Fnrfihermorey  the  anterior,  convex,  edgeis  not  straight,  but  is  slightly 
ooncavo  towards  the  left,  and  conyez  towards  the  right  side  ;  whQe 
the  posterior,  concave,  edge  is  concave  towards  the  right,  and  convex 
towards  the  left  side.  The  ridge  which  forms  the  posterior  edge  is 
suddenly  interrupted  near  the  base  of  the  spine  by  a  deep  notch, 
(Fig.  1,  a,)  which  probably  received  the  anterior  edge  of  Uie  next 
succeeding  spine.  The  transverse  diameter  of  the  base  of  this  spine 
could  not  have  been  less  than  four  inches  when  it  was  entire. 

I  estimate  that  the  more  or  less  complete  remains  of  nearly  a 
hundred  scutes  of  the  different  forms  now  mentioned,  must  have 
passed  through  my  hands,  and,  as  they  all  came  firom  one  small 
area,  they  probably  belonged  to  one  aniinal. 

Such  vertebne  as  have  been  obtained,  are  in  a  very  fragmentaxy 
state.  The  body  of  a  dorsal  vertebra  is  about  1*5  in.  high,  but 
has  a  less  width ;  its  length  cannot  have  exceeded  two  inches.  Its 
articular  ends  are  very  slightly  concave,  and  it  is  somewhat  narrower 
in  the  middle  than  at  the  ends.  The  neural  canal  is  spaoious, 
being  not  less  than  one  inch  high.  The  neural  spine  i^peara  to  have 
been  low  and  inclined  somewhat  backwards.  Another  detached  body 
of  a  dorsal  vertebraa  is  2*1  in.  long,  0*2  in.  high,  1*85  in.  wide  at  its 
articular  ends,  and  1*5  wide  in  its  centre.  The  sacrom  of  this 
reptile  would  be  very  interesting,  but  no  fragment  of  that  part  of  its 
^cleton  has  as  yet  made  its  appearance.  Of  the  skull  I  poasess 
only  a  very  much  mutilated  fragment,  showing  the  bariocoipital  and 
basisphonoid.  The  occipital  condyle  measures  1*4  transversely,  or 
has  about  the  same  diameter  as  that  of  the  skull  of  a  CroeodiOM 
hiporcatus,  which  measures  16  inches  in  length,  from  snout  to 
occiput.  But  it  is  more  elongated  transversely  and  excavated  above 
than  in  the  Crocodile,  and  the  exoccipitals  enter  more  largely  into 
its  composition.  The  Crocodilian  disposition  of  the  Eustachian  tubes 
is  absent,  and  the  carotids  run  up  the  side  of  the  basisphenoid  in 
Lacertilian  fashion.  The  ssUa  htreiea  has  a  well  developed  posterior 
plate. 

Only  three  teeth  have  been  found  in  connexion  with  these  remains, 
but  one  of  them  is  in  a  very  perfect  state,  and  was  readily  detached 
from  the  matrix,  so  as  to  be  easily  viewed  from  all  rides,  (Plate  Y. 
Fig.  4,  a,  b,  c).  The  crown  is  broken  off  from  the  fang,  which 
another  specimen  shows  to  be  about  as  long  as  the  crown  and  sub- 
cylindrical.  The  crown  is  nearly  0*4  long,  the  greater  diameter  of 
its  base  is  0*27,  and  the  less  about  0*2  ;  it  is  shaped  like  a  lance-head, 
with  an  acute  point  and  sharp  edges ;  these  edges  are  notched  in 
such  a  manner  that  the  cro¥m  exhibits  eight  serrations  on  each  ride 
of  its  apex.  The  enlargement  of  the  crown  into  its  swollen  base  is 
somewhat  sudden,  and  takes  place  higher  up  on  the  one  face  of  the 
tooth  than  in  the  other,  so  that  when  the  tooth  is  viewed  from  one 
edge  the  one  face  appears  concave  and  the  other  convex  (Plate  Y. 
Fig.  4,  6). 

The  most  curious  feature  about  this  tooth,  however,  is  its  colour. 
2^0  ground  hue  of  the  crown  is  pale  brown,  but  vertioal  lines  of  dark 
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dwcolate  colour  run  Tertically  nnd  parallel  to  one  another  from  )Jie 
wmted  edge  to  the  swollen  base,  on  whidi  they  die  out.  The 
middle  of  each  intermediat*  pale  brown  band  exhibits  a  very 
delicate  dark  liao. 

One  of  theae  palra  brovra  bands  occupies  the  middle  of  eacli  face  of 
the  tooth  and  its  apex.  On  each  side  of  thie  are  six  or  Beven  dark 
bajids  and  as  many  interepaces.  The  dark  bands  correspond  jiretty 
aearly.  but  not  exactly,  with  the  summits  of  the  Berrations. 

The  shape  of  these  teeth  is  quite  different  from  that  of  the  teeth 
of  Sf^idotawns,  which  they  approach  most  nearly. 

The  most  perfect  fragment  of  any  of  the  bones  of  the  ostremitie* 
appears  to  be  the  distal  end  of  a  humerus.  It  presents  a  division 
into  two  condyles  by  wide  and  shallow  anterior  and  posterior  de- 
pressions, and  the  width  of  the  bone  in  this  part,  when  porfect,  could 
hardly  have  been  less  than  five  inches.  It  narrows  very  rapidly, 
however,  and  where  it  is  broken,  at  3'B  in.  from  tho  dorsal  end,  its 
shaft  is  not  more  than  17  in.  wide  and  as  moch  in  antcro- posterior 
diameter.  It  has  a  large  medullary  cavity,  tho  bony  walls  of  which 
are  on  the  average  not  more  than  0'3  in.  thick. 

FVom  the  general  resemblance  of  the  dermal  armour  and  teeth  of 
this  reptile  to  those  of  Scelidotattrut,  Hyhtotaurus,  and  PoJaeantliut,    ^ 
it  plainly  belongs  to  the  same  group  ;  but  its  teeth  separate  it  front  fl 
the  firtt  genus,  and  the  chnractere  of  ila  dermal  armour  from  the  twti  1 
latter.     I  propose  to  call  it  AeanlhophiUs  horridun.  ' 

My  oolleaguo  Mr.  Etheridge  is  good  enough  to  supply  njc  with 
the  following  precise  defennination  of  tho  Btratigraphical  position  of 
ina.    I  may  add  that  nomerous  portioiu  of  Jchthjfotaunm 
N  have  been  obtained  by  Mr.  Griffiths  "  about  six  Eset'lowet 
ocnm  "  wma  AeanAepholn. 

EZPLiNinOIT  OF  FLATS  T. 
AeaitlkophoUt  hirridua,  Hnxley. 
fjB-  t-  •■  flU*  vt«w  of  otii  of  tha  qnne'likB  iciitei :  i.  Frant  thw  of  themne. 

ftnn  the  hinder,  or  mon  raiwd,  and. 
Iff.  S>  a^  A  itiU  flatter  lente  faen  from  above ;  t.  viawed  latemllf ;  «.  viswed  from 

Iki  binder  end< 

(The  preoediag  flgnres  *n  oae-half  the  ate  by  nature.) 
fig.€.  ».  AtMthTiewedfrononBwIe;  i.nilh  one  edge  tuned  to  tha  «j%\  f.  faxno 

■ban. — IlwoatlinaegiTa  Aanatanlibeof  thatootb. 


y. — Oh  IBB  BTBATieSAPHIOAL  PoBtnOR  OF  AcoTaopaouB 

BoitRiDVa  (Hozley). 

Bf  Booff.  BisnuDoi^  Fkbeonlologat  to  tlw  Qedogka)  Bvrre;  of  Great  Britain. 

3B0FBSS0B  HUXLHTS  oommnnicataoD,  relative  to  the  dit- 

ooTeiy  of  a  new  Keptile  in  the  I^ower  Chalk  of  the  south  of 

Ag^ntd,  which  he  haa  called  AeaatTtopholU  Jbrndna,  may  be  rendered 

■lore  intcdreating  by  a  detailed  descriptioa  of  its  etradgraphical  pori- 

tian  and  its  assmsaUd  organio  remains,  a  matter  of  aomft  impocteiMBft^ 
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in  the  Lower  Chalk  of  either  Europe  or  England ;  whereas  in  the 
Wealden  group  below  the  true  Cretaoeons  rocks,  and  still  lower,  in 
the  Oolites  and  Lias,  many  genera  occur.  The  discovery  by  the 
Bev.  W.  Fox  of  a  remarkable  and  allied  reptile  in  1866,  from  the 
Wealden  beds  of  the  Isle  of  Wight,  named  PolaeaiUhuB  by  Pro- 
fessor Owen,  increases  still  more  the  interest  of  this  new  genus, 
and  is  another  reason  why  it  is  well  to  understand  its  geologioal 
horizon. 

The  remains  were  found  in  the  autumn  of  the  past  year  in  the 
lower  part  of  the  Chalk  Marl  immediately  east  of  Copt  Point,  Folke- 
stone. The  beds  of  the  Lower  Chalk  here  are  much  disturbed  and 
pushed  out  of  place,  owing,  doubtless,  to  the  unctuous  nature  pf  the 
Qault  which  underlies  the  sandy  Upper  Oreensand ;  and  the  Lower 
Hard  Chalk,  owing  to  its  great  superincumbent  weight,  has  slid 
oyer  and  here  pressed  up  the  Gault  and  Upper  Oreensand  seaward^ 
thus  ^ving  a  &ulted  appearance  along  a  line  from  east  to  west ;  it  is, 
howeyer,  superiucumbent  pressure  only  that  has  produced  the 
crumpling  and  apparently  reversed  dip  of  the  Ghult,  Upper  Oreen- 
sand, and  the  lower  members  of  the  Chalk.  The  true  position  of 
the  whole  series  is  admirably  exhibited  and  easily  understood  along 
the  shore  to  the  eastward  under  Lyddon's  Spout,  eta 

The  sequence  of  the  beds  near  Copt  Point,  where  fte  Beptilian 
remains  were  found,  was  at  first  difficult  clearly  to  understand,  from 
the  circumstance  of  their  occurring  between  high  and  low  water 
mark,  and  the  denuding  agency  of  the  sea,  along  the  strike,  or 
exposed  edges  of  the  beds  which  dip  north,  or  towards  the  cliff,  is 
constantly  destroying  the  soft  Upper  Oreensand  and  yielding  Lower 
Chalk. 

I  was,  however,  enabled  clearly  to  determine  the  true  place  of  the 
fossil,  and  also  its  associated  fauna.  From  the  same  bed  I  listed  no 
less  than  forty  species,  comprising  Amarphaxoa,  Echtnodermaia,  MoU 
luaca,  and  the  remains  of  another  reptile,  Ichthyosaurua  eampylodon. 

At  Copt  Point  the  Gkiult  may  be  about  100  feet  in  thickness,  pre- 
ceded by  (when  moist)  the  dark-green  sandy  Upper  Oreensand,  which 
is  from  fifteen  to  twenty  feet  thick,  and  at  the  upper  part  cuts 
a  bright  copper-green  colour.  This  Upper  Oreensand  is  immedi- 
ately succeeded  by  the  hard,  dense,  x)ale-grey  Chalk  Marl,  which 
becomes  nearly  white  when  deprived  of  its  moisture.  It  was  in  the 
lower  part  of  this,  and  about  eight  feet  above  the  Upper  Oreensand, 
that  the  remains  of  AcanthophoUa  horridua  were  found  by  Mr.  Oriffiths, 
portions  of  which  ultimately  came  into  Professor  Huxley's  posses- 
sion through  Dr.  Percy :  their  affinities  were  immediately  recognised, 
but  the  characters  being  different  to  any  known  genus  no  pains  were 
spared  to  obtain  as  much  as  possible  of  the  remaining  skeleton,  and, 
although  in  a  fragmentary  state,  yet  enough  has  been  obtained  to 
establish  the  genus. 

My  attention,  on  visiting  the  section,  was  immediately  turned  to 
the  associated  fossils,  which  clearly  determine  the  age  and  position 
of  the  remains,  and  definitely  fix  it  as  belonging  to  the  lower  part 
of  the  Orej  Chalk  series,  (the  Chalk  Marl  with  BrachioUihet)  and  the 
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femams  of  Ichthyt^taunu:  campylodon  aud  Saurocepkalut  lanci/onnit  I 
occurred  in  the  same  boij,  numerous  toetii  of  both  genera  beiug  J 
found.     Many  well-marked  Bpeciea  of  Cephalopoda,  peculiar  to  thit  1 
lower  sone  of  the  Chatk   Marl,  occur  in   the   souie    matrix,  viz.,    ' 
Ammonite*    liothomat)<im»,    Broug. ;  Am.    naoieularii,     Mant     An. 
Mantelii,  Sow. ;    and  Am.  variang.  Sow. ;  which  lust  epecies  has  i^ 
wider  nuige  in  time  and  (tpace  than  the  other  three.     The  nonia- 
Toluted  fiiiiifltral  Antmomlidie,  represented  by  TarnlUet  eottatits.  Lam.; 
r.  tufrt^rcu&Uu,  D'Orb. ;  T.wndalatut.Sow.  {ScheiKh!erianuiBoac.);Bkai. 
Stt^hiUf  aqutdit,  oceur  plentifully,  accompanied  by  Na.iiXila»  elegant, , 
Sow,  and  N.  paeudoelegant,  D'Orb;  Terebratutina  striata,  Sohloth, 
irufida.  Sow.),  Terebratula  biplicata,  Broch. ;  T.  ohesa,  Sow,,  were'. 
Inc  only  species  noticed  as  coming  from    that  particular  horizoii,    j 
FleuTotomaria  per^peetiea,   Mant. ;   P,   rhodaat,    Brong.,    the  latter*  I 
pecaliar  to   the  Lower  Chalk,    occutb  but  sparingly,  and  chiefly 
in  the  form  of  casta.   The  associated  bivalves  of  thegronp^stpAonidoi, 
iaeOstraacarinala,8ow.;  Plicatttlainflata,  Sov.;  I'.peclinoiiiet,Soy.',, 
buKfranus  myliloidei,  Mant. ;  Exoggra,  Pectat  orbieularit,  8ow.,  anil    . 
casta  of  other  Bpecies ;  and  only  one  genua  of  the  Siphonida,  viz.,' 
PWodonya  dfeiutata,  wen  observed  amongst  them.     Of  the  Eehino- 
iermaia  fragments  of  Ooma»ter  Coowbii  or  G.  motaieui,  Forbes ;  Pel- ' 
la»te4  elathraia,  Aq. ;  P.  mnbreUa,  Aq. ;  Diteoidea  tubncvla,  Klein ;    1 
flblaa(«r  »ubglt^o»at,  Leake;  P»eudodiadema  (Diadenta)  rosemblindr    F 
mriolare,  but  eroded  ;  and  an  Hemiaaltr ;  also  cluh-shaped  spines  <^ 
flidan*.      All  these  species  occur    in  the   Clialk    Marl    along  the 
Aore,  and  are  obtainable  from  iallen  maeses.     Several  Amorpjiozoa, 
nch  as  Cheneadoporafiatgi/ormii,  Brafliiolithea  labroaut,  and  another 
■peciea,  are  plentiful  in  places.     This  singular  genus  of  Yentriculites 
Ibnos  the  chief  mass  of  the  lower  part  of  the  bed  in  which  the  Bep- 
tilioa  remains  occur.     Vemticularia  is  the  only  aonelide  noticed. 

The  above  organic  remwns  were  found  associated  with  Acanthc- 
jiMii  in  the  same  matrix,  and  they  tend  not  only  to  elucidate  tho 
eoniemporaneouB  or  co-oxisting  fauna,  but  also  to  give  exactness  to  the 
detenaination  of  its  age.  Whether  the  habits  of  AcaHlhopholii 
Rumbled  the  Sctlidoiaarue  of  the  Lias,  or  the  Eylieotaunu,  and 
fyianodon  of  the  Wealden,  future  research  may  more  definitely 
determine.  Wo  cannot,  however,  fail  to  notice  that  in  this  new 
lona  another  link  is  added  to  tlio  persistency  of  type  preserved 
throng  so  long  a  period  of  time,  and  tlirough  those  numerona 
geological  changes  which  occurred  during  the  deposition  and 
nicoession  cif  tlie  lower,  middle,  and  upper  oolitic  rocks,  as  well 
« the  Wealden  and  Cretacoooa  formations.  It  is  to  be  regretted 
tlut  the  skeleton  should  have  been  so  dismembered,  but  the 
nnyielding  nature  of  the  matrix,  which  ia  tough,  much  jointed, 
*iul  possesses  that  conchoidal  fracture  peculiar  to  hard  marly  de- 
pwito,  rendered  it  almost  impossible  to  remove  it  in  any  other  way 
IW  piece  by  piece,  and  it  was  so  incorporated  with  the  remains, 
that  none  but  an  experienced  workman  could  have  succi^ded  in 
■ilievii^  even  so  much  as  is  preserved  to  us. 
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YL — ^NoTK  ON  THs  Sybtevatio  Position  ov  OKinouny  jjtd  ov 

THSIK  BUPPOSKD   OVASIAN  YbBIOXiIS. 

By  Wm.  Oabjiuthsbs,  F.L.S. 

ANY  obfiervations  whioh  can  throw  light  on  the  sjBtematio 
position  of  the  QraptoUUdtb  are  of  great  importance.  That 
these  anomalons  fossils  are  Zoophytes,  in  the  wide  sense  of  the  term,  is 
almost  universally  conceded ;  the  diffioully  is  in  determining  whether 
they  are  coolenterate  or  mollosooid.  Those  who  have  described  the 
members  of  the  family  have  almost  invariably  consideied  them  to  be 
hydrozoa,  and  it  must  be  allowed  that  in  general  aspect  they  "WJ 
much  resemble  Fhmvlaria  and  Serkdaria.  %ut  when  tbeir  stmetiire 
is  examined  it  will  be  found  that  they  widely  differ  from  any  known 
hydrozoon,  and  especially  in  that  the  entire  polypidom  is  composed 
01  the  different  polype-oells,  without  any  distinct  common  canaL 
Sometimes  the  polypes  rise  from  a  common  substance  whidi  extends 
along  the  whole  of  the  celluliferous  portion  of  the  oiganism,  but 
there  is  no  constriction  or  septum  at  the  base  of  the  cells,  catting  off 
this  common  substance  from  the  individual  polypes.  This  is  the 
structure  of  GraptoUttis  priodon,  Bronn.  In  other  species  tiiie  walls 
of  each  cell  seem  to  be  continued  to  the  solid  axis,  as  is  the  case 
most  probably  in  OraptoUhM  tajg%Uar%u$,  L.  and  certainly  in  some  of 
the  species  with  a  double'  series  of  cells,  as  Diplo^rap9it$  foUum^  His. 
D.  prtBtia,  His.  and  D.  cometa,  Oein.  The  mouths  of  the  oeUs  m 
frequently  furnished  with  one  or  more  long  spines,  as  in  some  speoiM 
of  BcLstrites,  and  in  Diplograpsua  pristis,  His.  In  these  chaxaoters 
the  graptolites  show  a  greater  affinity  with  the  polyzoa.  Compare 
the  genera  Seruparia  and  BieeUaria.  But  there  are  some  peculiarities 
which  do  not  well  agree  with  1^  living  forms  of  either  seotioii  of 
zoophytes.  Among  these  may  be  mentioned  first  the  prolongaticm 
of  tiie  solid  axis  in  both  the  unilateral  and  bilateral  forms  beycnd 
the  celluliferous  portion  in  the  newer  part  of  the  polypidom,  and 
then  their  free  polypidoms,  for  neither  the  spines  which  terminate 
the  older  portion  of  some  species  of  Diph^apmu  nor  the  slendm 
base  of  Bmdrograptus  linearis,  Car.,  could  be  radicles,  and  the  species 
of  the  genus  Qraptolittu  have  no  indications  of  a  hydrorhiza  from 
the  older  extremity. 

Any  information  as  to  the  method  of  reproduction  would  greatly 
assist  in  forming  an  estimate  of  their  affinities.  In  the  Noremb^ 
number  of  this  journal  (VoL  HI.  p.  488),  Mr.  H.  A.  Nicholson  drew 
attention  to  some  minute  organisms  from  the  graptolite  shales  of 
Mo£fiBit,  which  he  supposes  to  be  the  ovarian  vesicles  of  Gh^i^tolitea. 
I  have  in  my  collection  two  or  three  distinct  forms  of  these  capsules, 
and  I  have  considered  (perhaps  wrongly)  the  fossils  figured  by  Mr.  W. 
H.  Baily  in  the  explanation  to  sheet  133  of  the  Irish  Survey,  p.  12, 
as  another  form.  Thinking  they  might  be  ovi-sacs,  I  hkve  for  many 
years  been  carefully  loolong  out  in  my  quarryings  in  the  Moffat 
shales  for  any  indication  of  the  connection  between  the  organisms 
and  the  graptolites.  In  shales  where  every  fossil  is  almost  {dways 
compressed  to  a  mere  filrn^  and  the  remains  are* confusedly  scattered 
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over  the  «nrfoc«  of  the  Ifunince,  mere  juxtapoBition.  without  a  traoe- 
able  oaJoti,  ii  of  little  importance.  I  believe  the  epecimeQ  figured 
bj  Mr.  NiolKilson,  whicli  wa§  the  only  one  he  obaerved,  is  a.  case  of 
mere  joxta-position.  If  we  are  to  be  guided  in  oar  interpretation  of 
tbcpo  organtsraH  by  the  stnictitro  and  relation  of  porta  iu  recant 
forms,  it  will  be  difficult  to  find  on  ovarian  veHido  attaohed  by  % 
large  mouth  to  tho  polypidom,  or  having  the  relation  to  two  cell 
which  is  shown  in  Plate  XVn.  Fig.  3  (I.e.),  and  we  do  not  know  auj 
hydrozoon  which  has  "oomeous  '  gonophores' "  that  beoomo 
swimming  '  zootde.'  "  Soppoeiug  the  minute  foesile  to  be  o« 
vesifjeij,  we  would  be  inclined  to  consider  the  elongated  mucro  1^1 
be  the  pedioeh  The  broad  end  is  always  very  fiunt,  indicating  f  '  ' 
the  wall  of  the  capsule  was  thinner  at  this  place.  Indeed  the  f( 
remarkably  resembles  tho  gonophore  of  Sertidaria  opereidala,  L. 
except  in  th&  great  difference  in  size.  If  it  belonged  to  the  grapto- 
lite,  we  ehould  expoct  a  similar  relation  to  the  eopportiag  organism. 
In  Seriilaria  the  ori-sac  has  a  very  simple  structure.  In  the  allied 
fpnuB  Ptumuiaria  the  sac  is  composed  of  tho  polyjio-caUs  of  a  branoh 
specially  altered  for  this  purpose,  as  was  shown  by  Edward  Forbes. 
it  Gons«»]uently  occupies  the  position  of  the  branch,  but  in  SertU' 
Wta  the  «ao  rises  from  the  surface  of  the  common  oanal  and  doei  , 
not  interfere  with  the  symmetry  of  the  parts.  I  have  never  beaA'_ 
able  to  detect  in  any  gniptolite  the  suppression  of  a  cell,  far  less  0(3 
a  aeri«B  of  them,  that  would  indicate  their  poaseseing  a  veaidA^ 
having  the  structure  of  those  of  Pltmtilariii,  nor  have  I  seen  on  the 
polypidom  of  the  fossil  any  Boars  that  could  have  been  produced  by 
the  fall  of  tho  capsule.  The  organisms  that  Hall  found  on  a  species 
of  D^logroftM  have  a  very  cOiSerent  aspect  &om  tbose  £3imd  at 
HotttL  He  believes  that  the  oontenta  of  the  ovi-sacs  were  minute 
gMtolitea  like  ths  parent  He  figures  a  small  specimen  very  near 
to  Bie  month  of  a  sao,  from  which  he  considers  it  has  jnat  escaped, 
^tii  alao  would  be  anomalone  in  hydrozoa.  In  the  volume  of  tht 
Prooeedinffs  of  the  Boyal  Physical  Sixiiety  of  Edinburgh,  published 
ia  1668,  I  figured  a  young  speoimen  of  my  Diptograpsua  trieomu, 
iriiloh  seemi  to  be  uie  same  spedea  as  that  subsequently  figured 
bf  Hall  tmder  tlie  name  of  0,  Wlatfieldii.  I  have  traced  itt 
growth,  bom  tlie  youngest  oondition  where  the  three  spines  wen 
tt  tbA  pfoximal  end,  and  tlie  slender  solid  axis  at  the  distal,  and 
9b1j  a  delicate  membrane  expanded  between  without  indioatic^ 
it  eelUi.  As  the  organism  grew  the  oella  appeared,  and  gradnallj 
deialoped  around  the  free  portion  of  the  axis.  I  have  notioed  a 
aaulir  growth  in  7).  prulit,  Hii.,  and  I  believe  also  in  D.  eom«ta, 
Qwk.,  a  beautiful  species  luit  nnoommon  in  the  Mofht  shales.  It 
wonld  be  an  important  observation  if  anything  like  tiiese  yotrngat 
I  oonld  be  detected  in  the  interior  of  a  oapsule,  bat  in  the 
"i  I -have  examined  I  have  seen  no  indication  of  theil 
;  and  in  the  innumerable  opeoimens  of  double  graptolitei 
wliicdi  UT  hammer  has  laid  open,  I  have  never  seen  anything  likt 
what  Hall  iiaa  figured. 
Tbe  oval  or  rounded  bodies  whioh  VLi,  ^ighoIiiDa  fijpue^  atq  ntort 
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probably  specimens  of  Siphonotreia  mieuLa  whioh  ooour  in  these  grapto- 
litic  shales.  His  description  and  figures,  as  £Bur  as  they  go,  cor- 
respond with  M'Ooy's  fossil,  which  I  have  fonnd  at  Ghsucple  and 
elsewhere  in  Dumfriesshire. 


L — The  Fossil  Fish  of  Mount  Lebanon.^ 

THE  fossil  fishes  of  Mount  Lebanon  appear  to  have  been  first 
noticed  in  the  time  of  the  Crusaders,  and  subsequently  by  the 
travellers  Eorte,  Lebnin,  Yolney,  and  mentioned  by  Scheuchaer,  in 
1708.  They  were  first  scientifically  described  by  Blainville,  who 
noticed  two  species,  and  afterwards  by  Agassis,  Sir  PhUip  Egerton, 
Heckel,  and  Pictet.  New  researches  on  these  fishes  by  MM. 
Humbert  and  Pictet  have  been  published  at  G^eva,  illustrated  by 
19  plates.  By  these  authors  the  fishes  are  considered  to  belong  to  the 
Cretaceous  period,  from  the  great  number  of  Teleostean  fish  and  the 
absence  of  Ganoids, — from  a  certain  number  of  genera  or  groups  which 
exclusively  characterize  the  Cretaceous  period — ^from  the  great  number 
of  extinct  genera  which  give  a  special  physiognomy  to  these  faunas, 
such  as  at  Hakel,  the  Pseudoheryx,  PeUdopieryx,  Goccodus,  A$pid<h 
pleurus,  and  Oydohatisy  and  at  Ssliel  Alma,  the  PycnoBteriius,  Cheinh 
ihrixy  JBhineUus,  and  Spamodon,  and  lastly,  from  the  fact  that  the 
genera  which  have  living  representatives  are  the  most  abundant  at 
Lebanon,  such  as  the  types  of  the  Beryx,  the  Clupea^  and  Chinh 
centriies,  which  are  more  or  less  eminently  Cretaceous,  or  have  their 
oommenoement  in  that  period. 

From  a  general  comparison  of  the  fish  fauna  of  Hakel  with  that 
of  Comen  in  Istria,— of  the  fauna  of  Sahel  Alma  with  that  of  the 
Westphalian  Chalk,  and  both  of  them  with  the  Cretaceous  fauna  of 
England,  the  authors  consider  that  the  fishes  of  Lebanon  belong  to 
the  Middle  Cretaceous  period. 

In  reviewing  this  fauna  palsdontologically,  or  in  relation  to  the 
previous  Jurassic  and  subsequent  Tertiary  periods,  some  interesting 
facts  appear.  Taking  the  classification  of  fishes  by  J.  Muller,  but 
three  of  his  sub-classes  have  fossil  representatives,  the  Elasmo- 
branchs.  Ganoids,  and  Teleosteans.  ^e  latter  being  generally 
considered  to  have  first  appeared  in  the  Cretaceous  period,  but  the 
genera  Tharsia,  Leptolepi$,  etc.,  are  now  recognised  as  TeleosteanSy 
and  related  to  the  HdUcoideiy — fishes  which  possess  in  a  high  degree 
the  normal  characters  of  the  class,  and  of  which  they  represent 
somewhat  the  archetype.  The  Elasmobranchs  are  not  abundant 
at  Lebanon,  the  principal  forms  belong  to  sharks  and  rays..  'She 
Gkmoids  are  not  represented  in  this  fauna,  for  the  Hoplopleurides  an 
not  true  Ganoids.  The  third  sub-class,  the  Teleosteans,  are  the  most 
important,  and  constitute  nearly  the  whole  of  this  fauna.  Of  this 
sub-class,  the  Helecoidea  contain  nineteen  out  of  fifty-one  species; 
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oest  in  iroportwm  an  tlieCtenaMli.  The  fi^  vitk  pectiaklBd 
ptetieat  bar  types  reqwdiTcl}',  rapnceaied  t^  the  gim^  of 
Berft,  the  pMadokrjv,  the  jyawiiuiM,  rad  Halo.  ThcM  fa* 
tjpM,  Tenr  diituMl  at  tfatt  [iwittt  iaj,  an  fovBd  aC  thoir  fink 
ippeannoe  to  hm«  nna  (Aanctan  m  r™ ■"«,  whieh  baema 
dimiiualied  or  effaced  m  iianMliiig  penoda.  as  thai  diqr  repreaent 
tiie  inae  of  ftwr  diveifeaut  nya,  between  whidi  am  intarcalated  all 
the  Euniliea  whidi  han  mot  exiated  beiare  the  Qrataoaooa  epoofaL 
Other  Teleoatcana,  bvl  mnch  mare  tan,  are  alao  fiwnd  at  LehamoB, 
audi  am  one  or  two  .j^f^iA*.  oae  or  two  flili'aMw.  B) 
genBa,Pc<aJap(A]rx;  and  1m^.  the  Aybylenk*.  c' 
*  KOiea  of  acalea  ananged  in  Imi^lvduMl  towa,  ftn  _ 
•t  pnaent  an  apectal  to  die  detaceova  period.  TInia  the  h 
Lebaaoa,  Uke  otber  Oetnoeooa  EumaB,  preaenta  idations  to  m 
ing  and  aoarodT  any  to  pneedo^  onea ;  t^  geaenl  dauactet  beillg 
the  great  dioimation  of  GmotC  wtd  their  leplacenient  bj  taaaj 


Con.  DiBCOTEBirs,  AM)  Tnatovnu,  Foeeu£,  is  Nova  Sootu, 

[Eitnot  of  k  letter  fram  Priddpal  0*wm>k,  F.S.S.,  etc]  I 

TTTHILE  ycrar  attention  in  England  is  mach  occupied  wiftl 
VV  questions  ne  to  the  charaetiT  of  voar  coal-fields,  our?  M 
Briti'-Ii  Am-ri..,  ih  ./xcir-,.!  i.v  tli..  ,  .■.--t.^.^iiv  rerun'i!-  .li.-..-.-i..ri.-  af 
Bear  andgreatet  depoeits,  almost  beyond  onr  present  power  to  ntiliae 
Ihem.  "The  great  coal-aeom  of  Picton,  thirty-eight  feet  in  thickoeea, 
ud  aooompanied  by  three  otlier  workable  beds,  having  an  aggregate 
tfiicfawaa  of  neaiiy  as  much  more,  has  long  been  known ;  but,  nntil 
recently,  ita  boriaontal  extent  had  been  proved  only  over  a  very 
Bmtted  area.  Within  the  past  three  yeaia,  an  exteneioii  of  theae 
great  beda,  with  only  slightly  diminished  thicknees,  has  been  proved 
near  fire  other  propertaes,  which  mnst  contain  an  aggregate  workable 
yautity  of  at  least  one  hondred  and  fifty  millions  of  tons  of  good 
bjtamimona  ooal,  and  there  are  the  beet  reasons  for  believing  t£«t  a 
mmetx  greater  extenaum  of  these  beds  will  yet  be  found.  The 
eqMbilitiee  of  our  other  coal-fields  in  Kova  Sootia  and  Ce^  Breton, 
««  alao  almost  daily  receiving  new  illustrationB,  by  the  opening  np 
at  additional  ooal  areas.  Some  of  the  new  mines  are  being  worked 
by  oompamea  in  Nova  Sootia  or  in  Canada,  but  the  greater  part  bj 
■  wnpaoiea  in  the  ITnited  Btntee.  It  seeius  strange  that  dieae  di^poaita, 
near  die  ooast,  within  ten  days  of  England,  and  in  a  oonntiy  whem 
the  means  of  subsifltenoe  are  cheap,  should  not  attract,  to  a  greater 
■xtent,  the  attention  of  Engliab  0M}italists,  with  the  view  of  ™aH«g 
fteot  a  meana  of  extending  BiitisQ  mining  and  manniaotniiiur  in- 
Little  notice  appear*  to  have  been  taken  in  England  of  the  very 
nmaAable  diaooveiy,  by  Hesera.  Matthew  and  Hutt,  rcCerred  to  in 
tiot  Bailnr'a  Beport,  on  Southern  New  Bmuawiok,  and  alao  in  a 
p^or^by  lb.  llhtUiew,  in  the  Jonnial  <^  the  GaologioaL.SQaifltj,  oC 
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a  primordial  fiEiuna,  equivalent  to  Barraade*!  ''Stage  0.,**  and  to  ilia 
English  Lingula  flags,  in  the  slates  of  the  vioinity  of  St.  John,  New 
Brunswick.  Mr.  Billings  has  recently  examined  a  suite  of  liieaa 
fossils,  and  perfectly  agrees  with  Mr.  Hartt,  as  to  their  age,  whioh  in 
his  opinion  will  place  them  helow  the  Potsdam  Sandstone,  and  on  the 
horizon  of  Salter's  Menevian,  and  will  bring  for  the  first  time  into 
their  true  geological  position  the  older  slate  series  of  Nova  Scotia^ 
Newfoundland,  and  New  England.  Mr.  Hartt  hopes  soon  to  publish 
descriptions  of  these  fossils,  including  no  less  than  five  species  of 
Fa/radoxides,  and  seven  of  CanocephcUites, 

These  and  other  important  new  facts,  I  shall  endeavour  to  ifply 
to  the  elucidation  of  the  geology  of  the  Eastern  part  of  British 
America,  in  the  new  edition  of  my  "Acadian  Gteologj/'  now  preparing 
for  the  press. 

m. — Coal  op  Piotou,  Nova  Sootia. 

11HE  coal-field  above  alluded  to,  now  proposed  to  be  worked,  is 
called  the  Bear  Creek  Mine,  and  is  considered  by  Dr.  Dawson 
and  Mr.  Robb  to  be  a  continuation  of  the  same  coal  seams  as  those 
opened  out  in  the  adjacent  district,  and  known  as  the  Albion  and 
Acadian  mines.  The  Pictou  coal-field  presents  peculiar  and  excep- 
tional characters,  as  well  as  local  complexities  of  structure,  whioh 
Mr.  Bobb  considers  to  be  due,  first,  "  to  the  existence  of  folds  or 
flexures  in  the  older  rocks  previous  to  the  deposition  of  the  Coal* 
measures;  causing  irregularities  of  surface,  which  by  determining 
the  direction  and  intensity  of  currents,  would  produce  a  great  diver- 
sity in  the  thickness  and  quality  of  the  beds.  And  secondly,  to  the 
continuance  of  the  same  elevatory  forces  which  have  originated  the 
folds,  subsequently  to  the  filling  up  of  the  troughs ;  and  producing  in 
the  Coal-measures  themselves  a  series  of  anticlinal  and  synclinal 
folds,  with  dips  vaiying  in  direction  according  to  the  origiiuJ.  trend 
of  the  rocks ;  and  in  amount  according  to  the  sharpness  of  the  folds.'* 
The  Bear  Creek  mine  comprises  about  1080  acres,  and  has  been. 
fi>und  to  contain  four  coal  seams,  the  thickest  being  19  feet»  these 
beds,  according  to  Mr.  Bobb,  being  identical  with  tiie  Deep,  Main, 
and  McGregor  seams  of  the  Albion  mines.  The  lowest  seam  or 
Frazer  oil  coal  of  those  mines,  yielding  on  distillation  200  gallona 
of  crude  oil  per  ton,  has  not  yet  been  discovered  at  Bear  Creek,  but 
there  is  scarcely  any  doubt  that  it  exists  there.  The  aggregate  amount 
of  coal  contained  in  the  four  seams  disoovered  is  estimated  at  24 
million  tons,  allowing  for  every  deduction. 


IV. — On  the  Disoovebt  ov  Fossil  Hukan  Bkmains  in  ths  Lxhx 
OF  THS  Valley  of  the  Bhinb  at  Eguishsdc,  nbab  Colmab.  By 
M.  Fai^dsi.. 

THE  Lehm  in  which  these  human  bones  were  found  oocupies  the 
same  stratigraphical  position  as  the  Lehm  of  Alsace,  forming 
the  upper  part  of  the  **  Diluvial  Beds."    It  is  a  marly  depodty  of  a 


Bunuai  Beeudni  m  tAe  Lehn. 

yoilowiah-grej  colour,  coiapoEed  of  a  mixture  of  oloy,  fine  sand, 
arbooate  of  lime.  It  coataiiis  in  abimdanoo  thuso  cjdcarcoiie  con- 
cr^kms  called  "  Kupstein,"  or  "  Puppoloatciu"  ("  piorres  eii  fonue 
da  petitea  poupees"),  and  has  yielded  also  tbme  cboracteristic  sheila  : 
Seluc  Ujpida,  Linu. ;  Piipa  iniur^rum,  Vrap. ;  and  Suceiwa  ohioiiga, 
Dnp. 

Ik>n«8  of  a  lai^  stag  (speciee  undetermined),  including  an  alnjort 
aniire  frtHiial  bone  mesauting  18  oentinietroB  trausvereely  between 
the  hoinB,  were  exhumed. 

A  fine  molar  toolh  of  Bkphaa  primigemut,  and  a  molataTsal  bonft 
of  Bot  priseut  wre  found  at  tho  base  of  the  deposit. 

All  the  bones  have  completely  lost  their  organic  matUir  ;  thoil 
texture  is  chalky,  they  are  of  a  «-liite  colour,  and  very  fragile. 

Hie  hnmui  bones  consist  of  a  frontal  and  a  right  parietal  bono, 
almost  entire.  They  lielong  to  the  samo  skull,  tmd  i>f  on  adult 
indi^-idual  of  middle  stature.  Tliey  wore  found  together  embedded 
in  the  Lehm,  and  present  the  same  white  colour  as  the  other  bones, 
and  must  have  undeigone  identical  alterations  in  texture  and  com* 
position. 

The  anthor's  chief  ooncluBions  are  that  man  lived  in  tho  valley 
tho  Rhine  contemporaneous  with  the  fossil  stag,  bison,  and  mam^, 
moth,  and  that  the  appearance  of  man  in  tho  coimtry  would  h«iik 
been  previova  to  certain  movements  of  the  earth,  which  took  plaM. 
after  the  deposition  of  the  "diluvium,"  and  which  have  ^von  tha 
ground  its  present  physical  configuration. — Comptes  Rendob. 
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L — Qdaxtzblt  Jovmmai,  aw  Boibhgx.     No.  IS,  Janttaiy,  1867. 

SKvKkATi  artiolea  of  genera]  interest  are  contained  in  this  Jonmal. 
The  first,  entitled,  "  Sir  Oharles  Lj/eU,  and  Modem  Geology," 
■ocompniied  with  a  lithographio  portrait,  sets  forth  the  cltums  of 
tiut  phOoflopher  to  be  considered  aa  the  "founder  of  Uodem 
Gflology,"  in  the  aenae  of  hia  bbing  the  man  who  first  clearly  defined 
th»  principles  of  geologicAl  inveetigation,  and  is  a  review  of  hia  more 
popnlur  works.  The  article  is  written  in  a  dear,  sound,  and  philo- 
■ophical  manner,  and  forms  an  essay  on  the  progress  of  Geology, 
m  wall  aa  an  antobiogiaphical  sketch  of  its  modem  historian. 

A  aeoond  paper  is  on  "  &e  Ignigenoiu  Bocka,  near  Monlbrxioii,"  hj 
Dr.  Daobeny,  a  supplement  to  his  previons  paper  (sea  QsoL.  Mao. 
VoL  m.  p.  216)  on  the  Antdqm^  of  tiie  Toloanos  of  Anvergne.  Thft 
only  igneous  rocks  observed  in  the  neighbourhood  of  If  ontbrison  con- 
■M  <^  a  compact  basalt,  with  nests  of  olivine,  a  material  which  could 
odW  have  been  elaborated  by  the  aid  of  great  pressure,  and  under  a 
dUwfsnt  oonfiguratioa  of  the  snrfiioe  from  that  now  ezisting,  and 
tha  anthoT  oondades  that  a  vaat  antiqui^  mnat  be  assigned  to  these 


Xr.  A.  B.  WaHaoe  oontributes  an  article  on  "Iee-nari$i»  NorA 
Walm,"  m  review  <^  Glacial  llteoriea  and  Controvernea ;  and  Mi. 


7d  RemeiM — L^ Homme  Ibsrile  en  Europe. 

Hull  a  paper  "  on  the  future  Waier-supply  of  London**  with  an  aooount 
of  the  two  great  schemes  for  obtaining  it,  one  of  whioh  was  pro- 

S sanded  by  Mr.  Bateman,  and  applies  to  North  Wales,  the  other  by 
essrs.  Hemans  and  Hassard,  to  the  Lake-country.  Taking  a 
general  view  of  the  two  plans,  the  author  states  that  l)[r.  Bateman's 
has  the  advantage  of  shorter  distance  and  smaller  cost,  while  the 
rival  one  has  the  advantage  of  natural  storage  reservoirs,  and  of 
conferring  a  benefit  on  the  inhabitants  of  South  Lancashire.  The 
paper  is  illustrated  with  a  map. 

Besides  the  usual  Chronicles  of  the  progress  of  Geology  and 
Paleeontology,  Mining,  Metallurgy,  and  Mineralogy,  one  on  Archs- 
ology  and  Etimology  has  been  added,  which  will  be  interesting  to 
many. 

n. — ^L'HoMMB  FossiLE  IN  Etjbopk.     1867.    Brussels,  Muquardi; 
Paris,  BeinwaJd.    By  Chevalier  H.  Lk  Hon. 

IN  the  Oeolooioal  Magazine  for  December  last,  we  gave  a  very  brief 
notice  of  this  new  book,  which  was  at  that  time  in  course  of 
being  printed.  It  is  now  published,  and  forms  a  neat  octavo  volume 
of  360  pages,  well  illustrated  with  woodcuts  and  lithographic  plates. 
One  of  the  illustrations  is  a  reduced  copy  of  the  representation  on 
fossil  ivory  of  the  Mammoth,  discovered  by  M.  Lartet  in  Perigord 
(see  Geological  Magazine,  Vol.  m.  p  480).  M.  le  Hon  considers 
it  to  be  of  much  higher  antiquity  than  all  human  traditions.  He 
estimates  the  antiquity  of  man  on  our  planet  at  about  30,000  years, 
and  states  that  all  the  evidence  seems  to  prove  that  man  lived  in 
Asia  before  inhabiting  Europe ;  that  towards  the  "  Great  Glacial 
Period  "  the  climate  of  the  southern  part  of  Asia  was  less  rigid  than 
that  of  Europe,  and  the  country  more  suited  to  the  wants  of  the 
first  men,  whose  dentition  was  firugivorous  rather  than  carnivorous  (?) ; 
aind  that  during  the  glacial  period  Europe  was  separated  from  Asia, 
the  two  continents  not  having  been  re-united  until  after  the  departure 
of  the  waters.  It  was  then,  on  the  emeigence  of  the  land,  that  the 
first  immigration  of  man  towards  the  west  (Europe)  took  place.  M. 
le  Hon's  history  ceases  with  the  first  usage  of  iron  in  the  west  of 
Europe. 

M.  le  Hon's  work  will  no  doubt  attain  considerable  popularity,  as 
the  author  has  rendered  it  comprehensible  to  all,  by  using  me  simplest 
language  consistent  with  scientific  accuracy ;  and  although  it  is  not 
of  so  general  a  character  as  that  of  our  distinguished  countryman, 
Sir  Charles  Lyell,  being,  as  its  title  indicates,  mainly  confined  to  tiie 
ancient  remains  of  man  in  Europe,  yet  it  is  extremely  valuable  and 
useful  as  a  summary  of  the  very  numerous  and  scattered  publications 
on  this  favourite  field  of  enquiry  in  Europe*  Some  of  tiie  author's 
speculations  show  him  to  be  a  man  of  great  ability  and  profound 
study,  but  we  hesitate  more  in  this  country  than  in  France,  to  enter 
far  upon  speculative  grounds,  preferring  to  '  feel  our  way '  as  much 
as  possible  before  venturing  beyond  the  region  of  &ots. 


RemewM — Avttralian  Chohgy. 

HL — HSPOBT    ON     THK  GrOLOQT   ASD   MlNER&IX)OT    OF   THB  SoiTTH- 

Eastkbk  District  op  the  Colony  of  South- A ubtb alia.  By 
the  Kev.  Julias  E.  Tknison  Woodb,  F.Gf.S.,  F.R.G.S.,  eta 
Adelaide,     pp.  33,  Map,  and  Section. 

rtlio  colonists  of  the  Bouth-eastem  portion  of  South  AustraliA 
this  pamphlet  may  probably  be  of  interest,  and  possibly  of  use ; 
bnt  ita  utility  would  no  doubt  have  been  facilitated  if  the  author  had 
omitted  his  favourite  diecuaaions  on  the  discrimination  of  Upper 
Uioceoe  from  Lower  Pliocene.  In  Europe  it  is  so  difficult  to  pro- 
nounce on  this  question  that  the  Austrian  goologiate,  atouatomod  to 
study  a  remarkably  complete  series  of  such  debateable  deposits  in  coiu 
ibnnable  aequenoe,  have,  afler  years  of  patient  endeavour,  "  given  it 
np,"  and  grouped  them  all  together.  How  then  can  a  single  ainatonr 
geologist  in  one  comer  of  South  Australia  dictate  to  the  Geological 
Survey  of  Victoria,  and  perform  for  deposits  bo  far  away  a  feat 
apparently  impossible  to  Hoemes  and  his  colleagues  in  Europe? 
Mr.  Woods  has,  in  fact,  obscured  and  rendered  comparatively  incom- 

rhenaible  the  really  valuable  material  contained  in  his  pamphlet, 
hia  Qumeroua  digressions  on  this  subject,  and  his  misconoeptioos 
of  the  views  of  European  authors,  so  that  the  "  squatters  "  of  Sontb 
Australia  will  probably  be  found  wanting  in  (he  patienco  required  to 
read  it  through. 

There  is,  however,  one  subject  treated  of  by  Mr.  Woods,  which 
requires  more  serious  (iiiil  lawlalory  mention,  iinil  this  will  ho  liest 
siven  li^  an  e-xtriict  from  p.  26.  ■-■  The  whole  of  llio  ei>uth-eaetcm 
Sistiict  may,  with  the  exception  of  a  small  iringe  at  the  coast  line, 
ba  oonndeTOd  as  a. table-land  gradually  rising  towards  the  bonndaiy 
cf  the  province,  near  whioh  it  attains  its  greatest  elevation.  Like 
aU  table-lands  it  ia  full  of  baain-like  depressiona  upon  its  snrfso^ 
and  ia  oonaeqnently  diained  badly.  Lake-features,  wherever  they 
OQaar,  are  more  onen  connected  with  table-lands,  than  chains  of 
moBntainB  ;  .  .  .  and,  .  .  .  where  the  rainbll  is  small,  and  the 
elerationB  moderate,  gucii  depressions  are  an  inoonvenience  instead  ^ 
bghig  of  value.  They  are  not  deep  enough  to  be  navigable,  and 
dnriBg  the  getter  part  of  the  year  are  no  more  than  unwholesome 
BtnasMB.  This  is  precisely  the  case  in  the  south-eastern  district  of 
Smith  Australia,  and  what  is  worse,  probably  more  than  one-third  of 
Un  best  land  in  it  is  utterly  unavailable  in  oouseqnanoe."  The 
ttble-land  really  consists  of  a  series  of  terraces,  the  manrins  of 
vluidi  have  a  somewhat  greater  elevation  than  the  land  behind  them, 
— hanoe  the  depressions,  which  Mr.  Woods  suggests  might  easily  be 
dniued  by  cutting  channels  for  the  water  through  the  terraoe-rims. 
'Hiis  is  all  Tery  true,  for,  as  the  author  points  out,  the  water  would 
Gad  its  way  into  the  creeks  and  gullies  that  intereeot  the  oonntn, 
ul  "  the  expense  oonneoted  with  the  cutting  is  the  only  difBculty  m 
the  way  of  diuning  the  district."  When  labour  becomes  cheaper 
ml  had  more  valuable,  no  doubt  "  something  "  will  be  done. 


i 
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'  GsoLOoiOAL  Society  of  Lokdon. — ^L  December  19,  1866. — 
Warington  W.  Smyth,  Esq.,  M.A.,  F.B.S.,  President^  in  the  chair. 
The  following  communications  were  read : — 

1.  "  On  a  new  eroecimen  of  TderpeUm  Elginense**  By  Prof.  T.  H. 
Huxley,  LL.D.,  F.E.S.,  V.P.Q.S. 

The  specimen  which  was  described  in  this  paper  had  been  broken 
into  five  pieces,  exhibiting  hollow  casts  of  most  of  the  bones  of 
TderpeUm  Elginense,  It  is  the  property  of  Mr.  James  Grant  of 
Lossiemouth,  and  came  from  the  reptiliferous  beds  of  that  locality, 
along  with  some  highly  interesting  fragments  of  StagonolepU  and 
Hyperodapedon,  The  casts  described  by  the  author  consisted  of 
impressions  of  the  bones  of  the  skull,  together  with  the  lower  jaw, 
and  the  teeth ;  of  most  of  the  yertebrse  and  ribs ;  of  the  greater 
portions  of  the  pelvic  and  scapular  ardies ;  and  of  representatives  of 
most  of  the  bones  of  the  fore  and  hind  limbs ;  and  it  was  stated  fhat 
the  characters  of  all  these  portions  of  th0  skeleton  indicated  deci- 
dedly Lacertilian  affinities. 

In  describing  these  remains  Professor  Huxley  discussed  especially 
^e  bi-ooncave  character  of  the  vertebrsd ;  the  mode  of  implantation 
of  the  teeth,  which  he  believed  to  be  acrodont,  and  not  thecondont ; 
and  the  anomalous  structure  of  the  fifth  digit  of  the  hind  foot,  which 
presents  only  two  phalanges  (&  proximal  and  a  terminal),  a  structure 
which  differs  from  that  of  all  known  Lacertilian  reptUes,.  whether 
recent  or  fossil.  His  researches  had  led  him  to  conclude  that  the 
animal  is  one  of  the  reptilia,  and  is  devoid  of  the  slightest  indication 
of  affinity  with  the  amphibia.  In  all  its  characters  it  is  decidedly 
fiaurian,  and  accords  with  the  sub-order  Kianoerania  of  the  true 
Lacertilia ;  but  the  author  had  not  been  able  to  make  sure  that  it 
possesses  a  columella.  He  also  remarked  that  the  possession  by 
TeHerpeton  Elginense  of  vertebrsd  with  concave  articular  faces  does 
not  interfere  with  this  view,  as  although  most  recent  Lacertilia  have 
concavo-convex  vertebrae,  bi-concave  vertebrsB  mudh  more  deeply 
excavated  than  those  of  T.  Elginense  are  met  with  among  the  existing 
geckos. 

Professor  Huxley  in  conclusion  drew  attention  to  the  interesting 
fact  that  Tderpeion  presents  not  a  single  character  approximating  it 
towards  the  type  of  the  Permian  Protorosawria,  or  the  Triassic 
Bkynchosaums,  and  other  probably  Triassic  African  and  Asiatic 
allies  of  that  genus,  or  to  the  Mesozoic  Dinosauria;  and  that 
whether  the  age  of  the  deposit  in  which  it  occurs  be  Triassic  or 
Devonian,  Telerpetan  is  a  striking  example  of  a  persistent  type  of 
animal  organization. 

2.  <'  On  a  section  at  Litcham  affording  evidence  of  Land-glaciation 
duringthe  earlier  part  of  the  Glacial  period  in  England."  By 
8.  V.  Wood,  Jun.,  Esq.,  P.Q.S. 

The  structure  of  the  Lower  Drift,  and  the  limited  area  to  which  it 
if  ooD£ned  aeemei  to  the  author  to  indicate  that  the  glacial  conditioni 


nutained  by  the  area  undor  consi deration  wore  chiefly  those  of  laiuU 
ioe,  while  its  limited  extent  and  rapid  attenuation  in  all  dircctioiui 
from  the  Cromer  ooast  have  led  him  to  infer  that  only  a  Bmall  pait 
of  England  vfua  tinder  water  at  the  time.  On  the  other  hand,  ths 
great  masses  of  chalk  and  of  chalky  debris  that  were  carried  into  tht- 
manno  sediment  appear  to  indicate  the  presence,  near  at  band,  at 
K>me  terrestrial  chalk-area  from  which  they  were  detached,  and  he 
ttatod  his  belief  that  during  this  period  much  of  the  chalk  of  Norfolk 
iras  covered  by  a  groat  glacier.  In  illustration  of  this  view  Mr, 
Scarlcs  Wood  described  a  section  at  Litcbam,  in  which  the  Chalk- 
it  ith-flintbands  is  seen  to  become  gradually  more  impure  towards  tbfl 
lurfaoe,  the  flints  becoming  at  the  same  time  detached  and  scatters^ 
this  disturbance  having  been  produced,  in  his  opinion,  by  a  forafl 
icting  downwards  from  the  surfaoe,  and  becoming  lees  powerful  thfl 
deeper  the  section  descends. 

3.  "  On  Ihe  evidence  of  a  third  Boulder-clay  in  Norfolk."  By 
F.  W.  Banner,  Esq.  Communicated  by  Searles  V.  Wood,  Jun,,  Esq, 
F.G.S. 

The  author  dc§cribed  a  deposit  of  true  boulder-clay,  from  nine  ts 
fifteen  feet  in  thicknees.  resting  on  the  chalk,  and  occurring  at  a 
iligbt  elevation  above  the  bottom  of  the  volley  of  the  Yare.  i% 
leemed  to  him  to  be  distinct  in  age  both  from  the  till  of  the  Cromer 
cliffs  and  trom  the  much  more  recent  boulder-clay,  which  caps  tha 
high  land  on  each  eide  of  the  valley ;  and  he  gave  scctioin  which 
mwand  to  prove  that  it  is  poeterior  in  age,  not  only  to  the  boulder- 
4aj,  bat  ftlso  to  the  plateaa-giavel  ct^ping  the  middle  drift,  by  tho 
ttiM  neoeaaaiy  for  the  erosion  of  the  deep  valley  in  which  it  oooim. 

GKLoeicUki.  SooiKTT  or  Lotman. — TL  Jannaiy  9, 1667. — Wuing. 
ton  W.  Smyth,  Esq.,  1LA,,  F.R.S.,  PresideDt,  in  the  Chair.  Tb» 
bllowiEig  oonunonicotion  was  read : — 

"  On  the  age  of  the  Lower  Brick-earths  of  the  Thames  Valley." 
By  W.  Boyd  Dawkins,  M.A.  (Oxon),  F.G.8. 

1^  Lower  Brick-eajihfi  of  the  Thames  Valley  have  been  a  feitQe 
Rnme  of  discussion  since  the  year  1636,  Dr.  Falconer  oonsideriiw 
fimD  to  be  anterior  in  age  to  the  boulder-clay,  Mr.  Piestwi^ 
believing  them  to  belong  to  the  Low-level  senes  of  Quaternary 
dejxwits-  The  author  divides  the  evidence  ^on  this  question  into 
two  heads — Physical  and  Palseontological.  The  sections  at  Ilford, 
On^^  lliniTQCk,  Cisyford,  and  Erith,  evince  the  same  seqnenoe  of 
iapontK.  At  the  bottom  of  all  are  the  fiuviatile  briok-eulhs  and 
pvvela,  vrhence  the  mollnsca  and  mammalia  are  derived,  and  which 
B»  renurkable  for  the  horizontality  of  their  bedding  and  the  even 
■orting  of  tlie  component  parts.  Lying  on  the  eroded  top  of  thew 
it  ft  depont— the  trail  of  Mr.  Fisher— -<if  a  highly  oonfoaed  nature, 
tfmtainuig  stones,  often  with  their  long  axea  wched,  and  never 
•orted  by  the  action  of  water.  It  oontainff  also  many  stones  and 
boolden  that  could  only  have  been  floated  to  their  present  situation 
bj  ioe.  It  is  as  remarkable  for  the  contortion  of  its  bedding  as  the 
^potits  below  are  for  their  horizontality.    On  itt  tuumok  "™*Vtfi 
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rests  the  snrfaoe-Boil,  which  is  the  mere  nunwash  of  the  neighbour- 
hood. These  three  deposits  indicate  three  epochs :  first,  that  of  the 
brick-earths,  iu  which  the  water  was  nnencountered  by  floating  ioe; 
then  that  of  the  trail,  which  is  probably  a  mere  icewash  formed 
under  a  glacial  climate;  and  lastly,  the  rainwash,  formed  mider 
temperate  conditions.  The  date  of  the  excavation  of  the  Thames 
Valley  being  uncertain,  and  also  the  fact  of  the  boulder-clay  earth 
having  extended  into  it  being  non-proven,  it  is  possible  lliat  the 
trail,  or  icewash,  may  be  the  subaerial  equivalent  of  the  boulder- 
clay,  and  that  consequently  the  brick-earths  may  be  pre-glacial.  The 
palsdontological  evidence  is  cAso  veiy  important  in  deciding  their  age. 
The  presence  of  Elephaa  priaeus  and  Bkinoceroa  megarhinuB  indicates 
the  affinity  of  this  group  of  deposits  to  those  of  pre-glacial  age  on 
the  Norfolk  shore,  and  to  the  foreign  pliocenes.  The  tichorhine 
and  leptorhine  rhinoceros,  on  the  other  hand,  point  towards  deposits 
of  clearly  defined  post-glacial  age.  The  beds  imder  consideration 
are  also  as  remarkable  for  the  absence  of  some  as  for  the  presence 
of  others  of  the  pleistocene  mammals.  The  pre-glacial  trogonthere, 
Bhinoceros  etruscui,  Elephas  meridionali»,  Sorex  moBchcUuB,  and  Cervui 
dicranios  are  absent  on  the  one  hand,  the  entire  group  of  post-glacial 
arctic  mammalia  on  the  other;  and  especially  among  tiiese  latter 
the  reindeer.  From  these  premises,  it  follows  that  the  beds  in 
question,  as  affording  remains  in  part  peculiar  to  the  forest-bed 
of  Norfolk  and  the  pliocenes  of  France  and  Italy,  and  in  part  to 
the  post-glacial  deposits,  occupy  a  middle  point  in  time  betW^en 
the  two,  being  more  modem  than  the  former  and  more  ancient 
than  the  latter.  For  these  reasons  the  author  suggests  the  insertion 
of  the  group  of  deposits  in  the  classified  list  of  pleistocene  deposits 
as  follows:  (1)  Forest-bed  of  Norfolk — climate  temperate;  (2) 
Lower  Brick-earths  of  the  Thames  Valley— climate  temperate ;  (3; 
Glacial  deposit — climate  severe ;  Postglacial  deposits— climate  severe, 
but  gradually  becoming  temperate. 

Thi  Geological  SocneTY  or  Glasgow  opened  its  session  on  the 
20th  October,  and  the  Edinbubgh  Geological  Society  on  the  3l8t 
October.  Both  societies  commenced  their  sessions  with  an  address 
on  "  Scottish  Geology,  its  Proofs  and  Problems,"  by  David  Page, 
Esq.,  F.B.S.E.,  F.G.S.,  President  of  the  latter  society. 

In  this  address  Mr.  Page  pointed  out  the  most  important  facts 
arrived  at  in  Scottish  geology.  Passing  in  review  the  various 
stratified  systems,  from  the  Laurentian  up  to  the  most  modem  and 
superficial  deposits,  and  after  briefiy  indicating  what  had  actually 
been  accomplished,  he  directed  the  attention  of  members  to  the  y^ 
unsolved  geological  problems  around  them  deserving  their  study. 

There  is  no  fear  that  these  societies  will  die  out  for  want  of  a 
sumptuous  bill  of  geological  fare  to  attract  them,  and  when  the  long 
summer  days  and  fine  weather  come  round,  many  of  Mr.  Page's 
disciples  wHl  be  found  hammering  away  at  these  knotty  problems 
with  a  light  good  will. 


At  the  monthly  meeting  of  the  Geological  Society  of  Olaagov 
(15th  November,  1861)),  the  following  papers  were  read: — 

I.  "  Further  observationB  on  the  Surtaoe  Geology  of  Glasgow." 
Bf  Mr.  JaioeH  Beanie. 

n,  '■  On  the  SilurtaQ  Scenery  of  tho  Enterkin,"  By  Mr.  John 
DougiUl. 

Thk  SfANCHESrBB  Geoldqicai.  Society  continues,  under  the  abl» 
prwidenoy  of  E.  W.  Binney,  Esq.,  F.E.S.,  F.G.S.,  to  contribute  a 
i^oablo  series  of  pnpers  on  Geology,  Mining,  etc.,  which  are  printed 
and  issued  at  frequent  inLervals.  One  of  the  most  interealiiig  papen  ■ 
lommonicated  during  last  session  is  by  John  Plant,  Esq.,  F.G.S.^ 
Ciuxtor  of  tlie  Salford  Museum,  "  On  an  ancient  sea-beocb  on  the 
licoeshnie  Mctors  near  Buxton." 

About  one  mile  south  of  Button,  rises  Grin  Edge,  a  long  ridge  of 
liinQatone  running  noith-weat  and  soutli-east,  in  the  middle  of  a 
btcNtd  valley  formed  by  Axe  Edge,  Burboge  Edge,  Long  Ilill,  and  ■ .'  'f-- 
fillok  £dge  on  the  west  and  north ;  and  by  a  range  of  luwer  hills  on 
lh»  eaet  a^  south,  one  of  which  is  Harper  Hill. 

The  highest  point,  called  "  the  Tower,"  on  Grin  Edge,  is  1,436 
feet  above  the  sea  level ;  and  the  top  of  Harper  Hill  has  a  nearly 
lifflilar  elevation. 

The  north-western  slopes  of  Qrin  Edge  and  Harper  Hill  have 
Vtta  scarped  into  great  cIIBb  by  the  extensive  quarrying  of  the  lime- 
■tcoe,  carried  on  during  many  years. 

He  first  operation  in  quarrying  is  to  remove  the  turf  and  the  thin 
!>jei  of  loam  and  clay,  which  covers  the  higher  grovmd  of  the  hills. 
In  laying  bare  the  southern  slopes  not  far  from  the  ridge  of  the 
Itilis,  the  singular  character  of  this  old  sea-beach  is  exposed. 

The  surface  of  the  undisturbed  rock  is  seen  to  bo  worn  into 
loimded,  hollowed,  and  fantastic  shapes,  tolerably  uniform  in  depth 
ind  size,  and  extending  along  a  regular  line  upon  the  tilope  of  the 
IuUb.  The  smooth  hollows  between  these  wave-worn  stones  are 
mied  with  loose  shingle,  scattered  about  as  upon  any  rooky  oooet  at 
Aaproseat  day. 

The  lowest  edge  of  this  shingle  beach  generally  ends  in  a  line  of 
bold  craggy  rocks,  at  the  base  of  which  ore  huge  blocks  of  rolled 
A»>ee  lying  upon  a  glads  or  terrace  of  limestone,  with  a  rough 
Bteveo  sur&ce,  full  of  deep  hollows  and  boles,  such  as  are  foimd  on 
■llrocky  shores  at  a  very  low  tide. 

The  craggy  cliffs  and  rough  rocks  on  the  terrace  are  repeated  at 

iffver  levels  to  the  bottom  of  the  votley,  not  to  tJte  rocky  beach  aitd 

\    tiiafle.     The  upjwr  edge  of  this  soa  beach  probably  nxlends  nearly 

to  ths  crown  of  the  bills,  and'wonld  therefore  have  an  elevatin 

«bov«  Om  valley  of  about  400  feet 

Tb*  l«Dgth  qC  the  sea  beaoh  raqwoed,  is  about  half-a-mile  on  Oris 
FJjB.md  fully  tiiat  length  on  Harper  Hill,     Standing  on  the  oU. 
Mft  bemeb  at  this  latter  plaoe,  and  looking  north-west  acroas  the 
.laUqr  to  ihe  long  flank  of  Qrin  Edge,  the  levels  of  the  two  portioa^^ 
tm  Men  to  be  identically  the  same  above  the  boU«E|g^-«ulht^^^| 
y^L,  IV.— Me.  xixn  ■ 
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there  can  be  no  doubt  that  the  whole  range  of  the  slope  of  these 
hills  will  be  found  marked  by  this  beach  and  shingle  line,  whenever 
the  turf  and  day  are  removed. 

The  turf,  soil,  and  clay  together,  rarely  exceed  twelve  inohes  in 
thickness,  covering  the  worn  rocks  and  shingle  of  the  sea  beabh.  It 
is  a  pure  yellowish  clay,  free  from  grit  and  pebbles,  with  soaroely 
any  perceptible  amount  of  lime  in  it.  This  day  fills  the  joints  and 
cracks  in  the  limestone,  and  occurs  in  pockets  of  considerable  extent, 
as  may  be  seen  in  the  face  of  the  quarries ;  but  it  yields  neither 
shells  nor  fossils  of  any  kind,  imless  the  bones  of  the  hirger  animals 
recorded  as  having  been  found  in  fissures  filled  with  this  olay  are  to 
be  considered  contemporaneous  with  its  deposition. 

No  decomposition  of  the  limestone  seems  to  have  tsken  plaoe  since 
the  sea  left  the  high  moors  of  Derbyshire. 

In  the  discussion  which  followed,  the  president,  Mr.  Binney,  con- 
curred in  the  view  taken  by  Mr.  Plant,  that  these  were  andent  sea 
benches,  and  cited  the  discovery  of  marine  shells  on  the  western 
dope  of  Axe  Edge,  by  Mr.  Prestwich,  who  had  obtained  specimens 
of  TuriteUaj  Tellina,  Cardium,  and  Ldtorina  (all  common  on  onr 
present  coasts)  from  a  bank  of  sand  more  than  1000  feet  above  the 


Thb  Livebpool  Gsolooioal  Society,  so  ably  prodded  over  last 
session  by  Henry  Duckworth,  Esq.,  F.L.S.,  F.G.S.,  ^tc.,  has  printed 
in  its  annual  report  some  excellent  geologicd  materials  which,  with 
the  exception  of  the  President's  address,  are  chiefly  provided  by 
Messrs.  R.  A.  Bskrigge,  F.G.S. ;  H.  F.  HaU,  F.G.S. ;  G.  H.  Morton, 
F.G.S. ;  Edward  Nixon,  Mining  Engineer ;  and  Dr.  Bicketts,  some 
of  which  have  already  appeared  in  this  Magazine. 

On  the  16th  October  last,  Mr.  G.  H.  Morton,  F.G.S.,  communicated 
an  excellent  paper,  **  On  the  presence  of  Glacial  Ice  in  the  valley  of 
the  Mersey  during  the  Post  Pliocene  Period." 

After  describing  at  length  the  districts  around  Liverpool  where 
Glacid  striffi  and  ice-polished  rocks  have  been  observed,  and  the 
several  directions  in  which  they  indicate  the  ice-streams  to  have 
flowed  over  the  country,  the  author  condudes : — 

From  the  examination  of  the  glaciated  surfaces,  and  of  all  the  cir- 
cumstances connected  with  them,  I  consider  that  the  existence  and 
passage  of  a  great  bed  of  ice  down  the  valley  of  the  Mersey  is  the 
only  theory  that  will  satisfeictorily  explain  the  phenomena.  I  can- 
not enter  here  into  all  the  geological  observations  that  bear  upon  this 
interesting  subject.  But  one  of  the  most  important  is  the  totd 
absence  of  that  comprehendve  extinct  fauna  which  occurs  in  Noith 
Wales — at  Cefn  Caves,  within  twenty-four  miles  from  the  Mersey. 
About  Liverpool  the  country  seems  to  have  been  completdy  denuded, 
partly  gladated,  and  finally  deeply  covered  with  Boulder-day,  con- 
taining boulders  almost  entirely  foreign  to  the  neighbourhood,  many 
of  them  being  scratched)  and  all  having  probably  dropped  from  mdt- 
ing  ice-bergs,  during  a  period  of  subsidence  which  followed  thai  of 
alevation  and  gladation. 
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AlUioiig^  at  a  greater  elevation  than  120  feet»  no  evidencea  of  Hie 
exiatenoe  of  ioe  have  been  founds  there  ia  a  poaaibility  of  their  haTing 
been  lemored  from  off  the  highest  land,  by  the  denuding  inflnenoes 
of  the  atmoaphere,  or  by  the  sea,  before  being  covered  by  the  Boulder- 
day,  bot  whether  that  be  so  or  not,  the  most  careful  search  has  been 
made  without  finding  the  slighest  evidence  of  ioe  anywhere  to  the 
east  of  Liverpool,  notwithstanding  the  great  advantages  presented 
by  the  vexy  firequent  excavations  made  for  building  purposes.  If  the 
ioe  were  a  glacier  confined  to  the  vaUey  of  the  Mersey,  its  thickness 
in  the  centre  was  about  300  feet,  but  there  is  a  possibility  that  ice 
covered  the  whole  of  this  part  of  the  country,  and  in  tluit  case  it 
muat  have  been  much  thicker. 

At  the  meeting  of  this  Society,  on  November  13th,  1866,  B.  A. 
Eskiigge,  Esq.,  F.G.S.,  President,  in  the  chair,  the  following  papers 


''On  the  Oscillation  of  Level  during  the  Eocene  Period  on  the 
Coaat  of  Hampshire."    By  Dr.  Bicketts. 

"Notes  on  the  Geology  of  Leicestershire."  By  G.  H.  Morton. 
P.GA 

The  Nobwich  Gxologioal  Sogutt  held  its  anniversary  meeting 
on  the  10th  October,  upon  which  occasion  the  Bev.  John  Gunn, 
F.G.8.,  President,  and  ihoxA  thirty  members,  sat  down  to  dinner. 
Hie  President  afterwards  reviewed  the  various  papers  relating  to 
East  Anglian  Geology  which  had  occupied  their  attention  during  the 
past  session.  Among  these  was  a  paper  on  the  Upper  and  Lower 
Crags  by  Mr.  J.  E.  Taylor  (one  of  the  most  energetic  and  able  mem- 
bers of  the  Society) ;  also  an  important  paper  by  the  President,  on  the 
"Anglo-Belgian  Basin"  (read  also  before  the  British  Association  at 
Nottingham). 

The  Trimmingham  outlier  of  Chalk  ;  the  Norfolk  Forest  Bed  ; 
and  many  other  interesting  questions  relating  to  Climatal  changes, 
had  been  considered.  Great  diversity  of  opinion  exists  l)otween  Mr. 
B.  Rossell  and  Mesers.  Gunn  and  Taylor  as  to  the  glacial  theory, 
the  former  gentleman  strongly  protesting  against  a  glacial  epoch 
upon  astronomical  grounds,  and  the  two  latter  defending  it  upon 
geological  evidences.  The  result  of  these  discussions  is,  that  mem- 
bers consult  "  Lyell's  Principles  of  Geology"  and  other  good  books 
of  aathority,  and,  best  of  all,  go  and  make  observations  for  them- 
selves in  the  field. 


coieri^3ss:po35riDE35rcDE. 

— » 

LITHOLOGICAL   NOMENCLATURE. 

To  the  Editor  of  the  Geological  Magazine. 

DxAii  Sib, — Neither  you,  nor  your  subscribers,  will  need  any 
recommendations  of  mine  upon  the  duty  of  exactness  in  scientific 
nomenclatnre.  I  am  not,  either,  going  to  discuss  the  delicate 
qoeation  of  the  value  of  applying  to  stones  the  scale  of  uoxiuXa 
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specific  distiQctionB.  Hub  attempt,  made  mostly  by  fexeigii  geolo- 
gists, has  been  rather  hastily  extended  from  olagBifioatory  ■cJeaoM 
proper — Zoology,  Botany,  and  Mineralogy — ^to  rooks,  ahhough  Hm 
ulterior  soientific  purpose  to  which  that  method  is  snbservieBt  and 
necessary  in  those  scienoes,  namely,  to  ascertain  how  and  to  what 
extent  such  minute  distinctions  are  fixed  or  derivatiye— <»n  soaroelj 
be  said  to  exist  in  the  philosophy  of  stones,  our  researbhes  hen 
having  pretty  well  proven  that  Uie  natural  selection  which  pre* 
determines  the  composition  of  rocks  is  of  the  most  fortuitous  natum 
The  interest  in  roclu  turns  upon  other  and  broader  points.  Thoa 
not  seeing  how  the  system  alluded  to  is  essential  to  the  pursuit  od 
chemical  geology,  or  of  mineralogy  in  rooks,  and  fully  experienoinj 
how  great  an  obstruction  it  may  prove  in  general  geology,  it  is  onl} 
upon  the  faith  that  no  labour  is  altogether  in  vain  that  I  oacn  hav< 
any  tolerance  for  this  new  fashion — it  may  lead  to  some  nen 
development  of  our  glorious  science. 

What  I  would  wish  to  brinff  to  notice  is  a  glaring  inoonsiatenoy  ii 
the  use  of  a  familiar 'English  look-term.  In  my  deecription  of  i 
portion  of  the  N.W.  Himalaya,  in  the  Memoirs  of  the  Qeologioai 
Survey  of  India,  wishing  to  avoid  ambiguity,  I  defined  the  sense  ii 
which  I  should  use  the  words  schist,  slate,  and  grit.  The  ssnctioi 
to  which  I  appealed  was,  the  praciiBe  of  English  field-(^ 
Some  friendly  critic  at  home  took  me  to  task  on  this  poiat.^ 
as  implying  crystalline  foliation  (and  not  aigillaoeous  rooks  ii 
genend),  was  allowed  to  pass.  I  will  not  haggle  with  my  objeoto: 
upon  a  point  of  degree  in  the  application  of  the  word  slate  (am 
slaty)  to  subfissile  argillaceous  rocks,  in  which  that  chaiBcter  ia  no 
traceable  to  original  lamination;  true  cleavage  is  due  to  pressuze 
and  so  is  the  imperfect,  though  important  character  I  would  deaig 
nate  as  slaty.  Upon  my  use  of  the  word  grit  I  received  no  quarter 
I  was  perfectly  aware  at  the  time  that  this  term  was  jErequently  usee 
in  a  totally  different  sense  to  that  of  my  definition;  but,  having 
served  my  apprenticeship  in  Great  Britain,  I  was  also  pretty  sure  a 
my  ground  when  I  appealed  for  sanction  to  the  practice  of  Englisl 
ficdd-geologists.  During  a  leoent  brief  visit  to  England,  I  did  noi 
omit  to  verify  my  position.  It  will,  I  think,  be  granted  that  thi 
classified  coUeotions  of  the  G^logioal  Survey  of  Great  Britain  anc 
Ireland  are  a  good  exponent  of  the  authority  I  quoted.  They  aie; 
perhaps,  the  only  named  oolleotions  in  the  kingdom  that  are  nol 
based  upon  a  '  Erantzian  *  foundation.  And  in  those  oolleotions  the 
word  grit  is  frequentiy,  I  believe  even  exclusively,  used  in  the  sense 
I  gave  to  it  I  am  writing  from  the  Jungles,  so  cannot  refer  to  the 
numbers  I  noted  in  the  printed  catalogues  of  the  Museums  in 
Jermyn-street  and  in  Dublin,  and  which  bear  the  mprimaiur  of 
Professors  Bamsay  and  Jukes,  but  the  specimens  are  easy  to  be 
foimd  among  the  transition  rocks.  These  grits  are  very  fine-grained 
siliceous  rocks ;  they  appear  abundantiy  associated  with  slates :  then 
composition  and  texture  is  such  that  in  the  midst  of  highly  deaved 

1  See  Reriew  of  <<  Memoirs  of  the  Oeolo^otl  Snrrej  of  India,*'  toL  liL,  Put  % 
OaoLooicjLL  llMOMfxnm^  Vol.  IL  p.  810. 


rtMh  ihey  present  no  traoe  of  tJiis  etracture ;  yet  no  one 
ttink  of  calling  them  samlBtones  or  quarlziles.  In  their  i 
rtate  I  Qan  imagine  tbem  described  as  very  liji;ht,  friable  clayfi.  The 
literature  of  trnRRition  tocIcb  (e.j;.  ProfesBor  RumEay'a  recent  Memoir 
on  Korth  Wales)  mny  be  ooneultetl  with  tlie  same  effect  as  tfav 
Snrvey  oollecdons.  In  diie  field  of  obeervatioo  praetioe  eeems  imani- 
mons  npon  the  neceeait;  of  a  cltLsti-name  for  ihe  rock  in  questioDf 
«nd  upon  the  appropriateness  of  the  word  grit. 

On  the  other  side  of  the  argument  are  lo  be  found  all  text-book«, 
glotsarien.  and  lectoree-  It  is  indeed  probable,  that  if  an  impromptu 
•iioir  of  bands  could  be  called  for,  the  geologists  of  England  would 
Agree  that  a  grit  ie  a  coarse,  ehurp  Kandstone — an  essentiallj  diSerent 
rock  in  all  its  characters  and  associAtione  &om  that  bcfwe  deBcribed. 
It  is  not  difficult  to  explain  auch  an  anomaly — uine-tentha  of  ooi 
geologista  hare  done  little  or  no  work  upon  traoEition  rocks  ;  so  that 
the  occasion  for  the  ambig^one  use  of  the  t«rm  has  never  occurred  to 
toem  ;  the  remaining  minority  could  not,  all  of  a  sudden,  revoke  & 
fcauliar  expresBion.  I  have  yearly  to  fight  this  battle  of  the  grilM 
wiA  new  a«Eistant«  joining  the  Indian  Survey,  and  uJdom  with  nny 
nod  remit.  Natnrally  enongli,  with  all  the  enthusiasm  of  youth  for 
w  rospecsted  t«a<^erB  of  the  schoolA,  they  prefer  the  leoent  leeeone 
cf  tkoae  h%b  audkorities  to  the  ropreeentationB  of  an  obscure  Indian  : 
ad,  to  my  |?n»it  disoomfiture,  the  or&l  and  printed  instructions  of 
fliOBe  to  whose  field-practice  I  vainly  appeal,  are  most  frequently 
quoted  gainst  me.  The  unfortunate  result  ie,  that  this  broad  dis- 
ocpancy  in  onnpocabulary  is  perpetuated  in  (ho  annals  of  our  work: 
tboae  who  are  set  to  map  and  describe  the  Coal-deposits  find  thi« 
pit  a  very  handy  lerni,  and  nae  it  triumphantly.  It  is  with  the 
aonviction  that  my  respected  old  maaters.  who  know  both  iddes  of 
fte  question,  will  be  more  reusonable  than  their  more  recent  pupils, 
tad  will  at  least  drop  oa^  or  other  signification,  that  I  venture  to 
Bend  home  this  appeal  to  tbem  and  to  their  judges,  the  geological 

To  Aid  in  tho  dooitdon  I  call  lor,  I  will  add  mj  own  notions  on 
tfae  pmnt  «t  issne.  He  word  gvk  -wm,  I  beGerer  intiodnoed  to  ns 
tfanngk  the  HiUstoDe-grit,  from  a  teclmologioal  vocAbolary  in  whicb 
WB  dienld  find  it  applied  as  appnq^riately  to  a  oeQolar  tnchyte  aa 
to  •  nndstone.  By  a  true  prooeas  of  mtnnl  B(rfatioDi  it  soems  to 
hm  besB  applied  to  the  rook  I  fint  desoribed — to  fill  a  leal  gap  in 
•■r  gBokMpoal  vocabnlaiy.  If  this  latter  appliratimi  of  the  word  be 
abandoned,  some  new  word  must  be  coined  or  boirowed  to  take  its 
plaoa ;  wfaereaa  do  bugIl  plea  can  be  mged  for  the  eontimial  use  ef' 
ftawmd  as  tmplied  to  sandstone — there  oonld  be  no  difficulty  in 
JfCiiliuig'  our  Indian  Ooal-measores  without  a  speeial  name  for  one 
of  tte  manjTarieties  of  sandstone  tliat  occur.  Con-remenoe should  not 
ba  tiio  mnpire  in  snob  matters.  Bneh  a  pnotice  is  unsystamstic  and^ 
■■flllliig  What  woold  a  nataraliBt  say  to  the  phnae — a  oc^leotion 
•fdoipandqaadnipedB?  ijome,  the  words  "a  seriea  of  gritaand 
i^idatonea  **  soonds  juat  as  baibaroos,  when  I  know  that  the  firat 
■wmi  anfy  ntaana  •  eomnun  sandstone.    It,  in  geolscy, ««  oaaw  ^ 
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yet  diBpense  with  a  yoluminous  categorical .  list  of  Btones— as  con- 
veying no  sense  at  all  commensurate  with,  the  labour  and  the  in- 
evitable indistinctness  attending  such  niceties  of  specific  distmotions 
— ^it  is  all  the  more  essential  that  our  type-names  and  the  terminology 
we  apply  to  important  characteristics  should  be  well  understood  and 
carefully  used.  We  are  often  told  to  practise  what  we  preach :  in 
matters  of  science,  at  least,  we  may  adopt  the  easier  and  safer  maxim 
to  teach  what  we  practise. 

Yours  truly, 

Hekbt  B.  Msdlioott, 
Greological  Survey  of  India,  Calcutta. 
ChotAi  Naoporb,  Dtcmber  1,  1866. 


INUNDATIONS  AND  THEIR  PREVENTION. 
To  the  Editor  of  the  Geological  Maoazinc 

Snt, — ^Under  this  heading  a  writer  in  the  PaU  MaU  OazeUe,  who 
signs  himself  X,  recommends  the  construction  of  "  artificial  lakes  '*  or 
'*  huge  reservoirs  "  on  each  side  of  the  Pennine  chain,  "  which  would 
have  the  effect  of  preventing  inundations  like  those  of  last  month  in 
Leeds,  York,  Salford,  etc."  X  gives  this  idea  as  an  origination  of  his 
own.  It  is,  however,  Ellet's  idea,  and  it  was  published  for  him  by 
the  United  States  Government,  in  a  book  of  some  400  pages,  in  1853. 
The  book  is  entitled,  ''The  Mississippi  and  the  Ohio  rivers,  containing 
plans  for  the  protection  of  the  delta  from  inundation."  The  prin- 
ciples of  this  book  are  discussed  in  the  last  chapter  of  *'  Bain  and 
Eivers/*  which  is  entitled  **  EUet  on  the  Mississippi."  In  reference 
to  the  late  fioods  in  France,  X  says,  "  In  1856  the  Emperor  addressed 
a  letter  to  the  Minister  of  the  Interior  on  this  subject,  in  which  he 
pointed  out  that  the  first  object  was  to  ascertain  the  cause  of  these 
sudden  floods,  and  suggested  that  they  came  from  the  rain£EJl  among 
the  mountakis."  And  again,  ^*  Our  experience  in  England  seems  to 
confirm  the  Emperor*s  theory  that  certain  floods  are  chiefly  caused 
by  rain  in  mountainous  districts."  The  Emperor's  theory  is  as  oer* 
tainly  true,  and  one  would  have  thought  as  self-evident  as  that  two 
and  two,  make  four.  And  posterity  will  find  it  difficult  to  believe 
that  in  the  I9th  century  such  a  truism  could  have  been  enunciated  as 
a  discovery  J  This  so-liiought  discovery ,  however,  is  a  most  important 
step  taken  in  advance  when  we  consider  the  profound  ignorance 
which  prevails  on  the  subject  And  it  will  be  of  advantage  to  the 
entire  world  that  the  most  enlightened,  clear-headed,  and  energetic 
of  its  sovereigns  has  learned  the  first  great  A  in  the  Hornbook  of 
Bain  and  Rivers.  Nor  is  it  of  slight  importance  that  the  Pall  Mall 
megatherium  has  changed  the  tone  of  his  roaring,  and  has  taken  to 
steal,  and  to  promulgate  as  his  own,  doctrines,  which  he  only  yester- 
day attempted  to  controvert  He  at  least  has  the  power  to  pulUsk 
those  stolen  doctrines.  His  oum  idea  on  alluviums  was  that  they  were 
hatched  out  of  igneous  ''nest-eggs,"  (sic)  and  it  is  really  quite  ''  a  nice 
change  "  when  X  finds  that  aqneous  causes  now  can  "  cover  the  pro- 
ductive soil  several  feet  deep  by  stones,  etc.,"  and  proves  that  aqueous 


tUBca  fcare  been  at  this  work  for  "  ages"  bj  tbo  diacOToiy  a_ 
lamuieaii  Roman  Ttllu.  But  what  arc  snch  flooijs  and  de|)oaitB  ■ 
wiupored  with  tlioee  uf  the  Nilo,  Granges,  Mississippi,  or  Niger  1  It  it  ] 
•nmething.  however,  that  X  and  the  Emperor,  e^o  el  rex  meat,  an  i 
aijw  convinced  that  the  late  disaslroua  floods  in  France  and  Engbrnd 
were  Hioipl^  the  e&cts  of  laia,  as  "  (A«  flood  "  wu  of  yutv.  But 
wb©n  my  two  illustrions  pupils  and  the  "  CorretptmdeiU  "  sltcnpt  to 
remedy  the  effects  of  rain  on  riven  I  recoumenil  them  to  leav* 
voodi  out  of  their  consideration.  Our  respected  graudmothers  always 
"  babbled  "  about  them. — Your  obedient  servant, 

Gkoook  G&iEirwooD,  Colonel. 

Ptamiir  mh,  ISSC. 

TOE    DEVOSUN    BOCKS    OF    DEVONSHIBE.    ETtt 
To  the  Editor  of  the  6eou>gio&l  Maoazikk. 
StK. — I  do  not  wish  to  enter  into  a  oontrjveray  on  the  DeTonian.  1 
Jclunon ;  I  bad  rather  let  my  own  field  work,  and  that  of  the  Iriik  T 
hrani^  of  H.  M'b.  Geological  Surrey,  apeak  for  itself-  J 

There  are,  however,  some  atatementfi  in  Mr.  SalWr'a  letter,  in  your   | 
Uit  nomber,  which  might  miaiead  persons  if  they  were  allowed  to   i 
{nia  without  contradiction. 
There  is  no  unoonformabilily  between  any  parts  of  the  Old  Bed   ' 
'     Sudatone,  either  in  the  south-west  of  Ireland,  or  in  South  Wales. 
I       Hie  nnoonformability  which  Ur.  Gf  ikie  and  other  of  my  collenguefl 
I    We  shown  to  exist  in  Scotland,  between  beds  tliat  have  hitheJto 
heea  called  Old  Red  Sandstone,    is    of  itself  sufficient  to  prove  that 
ttMt  term  can  only  be  retaiued  uroviuiuually  for  those  gronpa  till  thOT 
4ie  more  thoraoghly  distinguished,  and  some  of  them  freshly  named. 
In  Ireland  I  adopted  t£e  local  name  of  "Dingle  beds"  for  the 
aua  of  red  rodu  that  rest  in  apparent  conformi^  on  the  Upper 
Sliirien  rocks,  and  are  covered  quite  aoconformably  by  the  upper 
part  of  the  Old  Bed  Sandstone. 

It  i*  by  no  meana  certain,  that  these  "  Dingle  beds  "  appear 
tOTwhere  in  Ireland,  except  in  the  Dingle  promontory. 

To  the  south  of  Dingle  Bay,  there  is  not  the  slimiest  trace  of  any 
BDOonibnsability  in  the  Old  Bed  Sandstone. 

Some  years  ago  I  wished  to  know  whether  the  dying  away  of  tlie 
Old  Bed  Sandstone  in  South  Wales,  &om  Herefordshire  towards 
FeamlKQkeflhire,  was  aocompaoied  hj  any  break  in  the  veins  ;  I 
examined  the  whole  country,  ftom  the  neigbbjiurhood  of  Llan* 
daflo&wr  and  Llandovery,  by  Brecknock  and  Abergavenny  to 
Pontypool,  but  could  not  detect  any  direct  evidence  of  nnoonform- 
alnlity  between  die  top  of  the  TTpper  Silurian,  and  the  base  of  tlie 
Oarbmiiierons  Limestone. 

In  North  Devon  I  believe  it  will  be  possible  to  traoe  a  boundary 
between  the  red  rooks  of  Porlock,  Hinehead  and  Dunster,  whioh  are 
«  Old  Bed  Sandstone,  and  the  grey  slates,  and  variously  coloured 
i  aUtes  oontaining  marine  foauls  above  them. 


88  Carrupandence. 

I  do  not  belie-ve  that  any  geologist  will  OTor  be  aUe  to  iraoe  a 
boandary  in  those  slates  and  grits,  so  as  to  snbdiyide  them  into  two 
olearly  marked  groups,  such  as  Ilfracombe,  Combe  Hartin,  Harwood, 
Pilton  beds,  eto.,  until  that  is  done  by  a  good  stratigraphioal  geo* 
legist,  independently  of  all  fossil  evidence.  That  fossil  evidence  is 
not  worth  a  rush  in  this  case,  because  we  are  merely  reasoning  in  a 
circle,  drawing  a  boundary  to  suit  the  fossil  localities,  and  then  using 
the  fossils  to  prove  the  correctness  of  the  boundary.  According  to 
the  results  of  my  field  work,  (hasty  and  imperfect  enough,  donbUess 
in  Devon,  but  still  based  upon  the  experience  acquired  by  Hiorou^ 
and  exhaustive  work,  carried  on  patiently  for  years  in  Ireland),  the 
Old  Bed  Sandstone  of  Porlock,  Minehead  and  Dunster  is  brou^t  up 
again  by  a  great  fault  in  the  centre  of  North  Devon,  and  forms 
a  ridge,  running  from  Morte  Bay  to  Wivelisoombe,  the  Lynton, 
Combe  Martin  and  Bfracombe  beds  being  part  of  the  Marwood  and 
Barnstaple  beds. 

If  I  am  mistaken  in  this,  then  the  central  red  lidge  £rom  Morte 
Bay  to  Wiveliscombe  is  different  from  anything  we  have  in  Ireland, 
and  can  be  used  to  divide  the  grey  slates  of  North  Devon  into  an 
Upper  and  Lower  group,  still  having  the  genuine  Old  Bed  Sandstone 
of  Porlock,  Minehead,  and  Dunster  below  them  all,  and  the  Coal- 
measures  conformably  above  them  all. 

These  Devonian  rocks  will  then  rest,  like  their  contemporaries,  the 
Carboniferous  Slate  in  Ireland,  between  the  top  of  the  Old  Bed  and 
the  base  of  the  Coal-measures,  and  will  be  the  muddy  and  sandy 
representatives  of  the  Carboniferous  Limestone,  with  a  somewhat 
different  fauna,  arising  partly  from  difference  of  KaibiUU  and  partly 
from  difference  of  'province.  The  contemporaneity  of  different 
assemblages  of  fossils  in  closely  adjacent  areas,  which  is  the  explana- 
tion of  Barrande's  Colonies,  has  not  yet  been  sufficiently  worked  out 
or  attended  to.  It  has  been  the  cause,  not  only  of  the  Devonian 
delusion,  as  I  have  called  it  above,  but  of  the  confusion  among  the 
Csimbro-Silurian  series  of  Wales  and  elsewhere. 

I,  for  one,  cannot  feel  any  confidence  in  the  stratigraphioal  groups 
of  these  rocks,  established  merely  to  suit  the  supposed  horizons  of 
certain  fossils,  and  not  worked  out  by  honest  stnitigraphical  obser- 
vations in  the  field. 

Lastly,  let  me  say  that  I  seem  to  myself  to  have  been  endeavouring 
to  fix  the  exact  place  of  the  so-called  Devonian  system  instead  of 
explaining  it  away.  Tours, 

J.  Bkvts  Jukxs. 

BuBUK,  Januarf  dth^  1867. 

FORM  OF  THE  aROUND  AND  FAULTS  IK  THE  DRIFT. 

To  the  Editar  of  ^  Gxolooioal  Maoazims. 

Sib, — Allow  me  to  correct  a  slight  error  which  has  cre|>t  into 
print,  although  not  in  the  proof  of  my  paper,  in  your  January  No. 
At  page  9,  line  5,  for  "  became  "  read  heeome,  and  for  ''  sloping,"  in 
line  10,  read  dope,  when  it  wiU  be  seen  that  (however  ill  expraBsed) 


I 

I 


I  refer  to  the  old  shape  of  (ho  groirnd  and  not  to  the  angles  of  the 
overlying  deposita.  At  foot  of  page  10,  for  "  Bcnlahen  "  read  Ben- 
intlben. — While  writing  I  may  mention,  in  cooneotioD  with  the  Buhject 
of  fiuilts  in  drift,  a  suggestion,  made  with  referonco  to  those  iiloa- 
timted  in  Plate  II.  Fig,  8  of  tho  above  number  and  others,  in  Expla- 
nation Sh.  126,  Mem.  Gool,  Survey,  Ireland,  to  tlio  effect  that  they 
might  hove  botiti  caused  in  tenooeous  drift  by  the  intersection  of 
planes  of  separation  inclined  towards  each  other  so  as  to  meet  along 
a  line  also  inclined  to  the  horizon :  and  enclosing  wedg«-shaped 
masees  of  the  material  whiah  fniim  passage  of  water  or  from  being 
doprired  of  support  at  their  larger  ends  by  natural  causes  would 
slide  into  lower  poaitiona;  subsequent  denudation  settlement,  eto., 
«ipoaing  faulted  sections  and  perhaps  obliterating  other  marks  of 
anbsidcnco. 

None  of  these  drift  faults  or  dislocations  were  found  to  penetrate 
the  underlying  (limestone)  rock,  but  I  have  heard  of  one  from  my 
friend,  Mr.  Kinahan,  which  is  said  to  fault  both  the  Coal-moasnres  and 
superficial  deposita  in  the  Castle  Comer  Field. — Wishing  yourMoga- 
'ne  the  compliments  oi  the  season,  I  am  truly  youra, 

A.  B.  Wtnsi. 
LojmoN,  jMmtry  Ut,  1967.  ^ 


DENUDATION  AND  THE  FuttM  OF  THE  OROUHD.  « 

To  He  Editor  of  the  Gbolooicaj.  Magazinb.  ™ 

Sib, — My  old  colleagne,  Mr.  A.  B.  Wynne,  appears  to  have  quite 
totgattea  the  S.W.  of  Cork  and  Kerry,  when  he  says  in  the 
OaoUMiciL  Uaoazihb,  for  January,  1867,  p.  6,  "Isolated  rooky 
pillaiB  upon  bills,  the  very  aspects  of  which  suggest  that  the  stone  is 
Mhig  giadually  disintegrated  by  rains."  Does  he  foiget  the 
Ske]£ngB  off  the  ooaat  of  Kerry ;   the  Fasnet  Bock  (See  Woodcut) 


tUMt  bac  at  tmt-HM!^  ooMt  of  Onk,  «ia 


90  Carreapondm^ee. 

off  the  ooast  of  Cork,  eta,  all  of  which  wonld  be  (aoooiding  to  the 
charts),  if  the  land  was  elevated  1000  feet,  '<  isolated  locky  pillars 
on  hills,"  and  yet  at  the  present  day  they  are  being  formed  by  Marine 
action. 

G.  HXNBT  SLiNAHAN. 


FAULTS  IN  THE  DRIFT  AND  "TRAIL." 
To  the  Editor  of  the  Gsolooioal  Magazikx. 

Deab  Sib, — Mr.  S.  Y.  Wood,  jun.,  in  your  last  number,  questions 
the  oorrectness  of  an  observation  made  by  me  in  the  pit  at  the  east 
end  of  Chillesford  Church.  He  says,  '"The  capping  of  Boulder-olay, 
which  rests  on  the  Chillesford  beds  at  Chillesford,  and  whioh  l£r. 
Fisher,  in  his  paper  read  before  the  Geological  Society,  brought  into 
his  evidence  of  '  trail,'  I  believe  is  nothing  but  an  oblique  throw  of 
the  Upper  Drift  on  to  the  Chillesford  beds;"  and  his  reasop  for  this 
belief  is,  because  ''  in  a  pit  only  a  furlong  and  a  half  north  of  this 
section,  there  occurs  one  of  the  junction  of  the  Upper  and  Middle 
Drift,"  showing  signs  of  disturbance. 

Such  proximity  of  the  Boulder-day,  in  situ,  would  seem  to  be  a 
requisite  condition  for  the  presence  of  traQ  derived  from  it,  but  I 
entirely  deny  that  its  being  there  in  a  disturbed  state  proves  my  ex- 
planation of  its  appearance  at  this  spot  to  be  wrong.  The  trail  of 
Boulder-clay  here  lies  m  a  dish,  or  trough,  eroded  out  of  perfectly 
horizontally  bedded  Chillesford  clay.  The  traQ  is  five  feet  thick  in 
the  centre,  and  thins  out  to  nothing  at  its  edges.  The  Chillesford 
beds  occupy  a  thickness  of  nine  feet  beneatli  it  I  saw  no  indications 
whatever  of  this  small  bit  of  Boulder-clay  being  let  in  by  a  fault ; 
and  I  am  not  inexperienced  in  faulted  clays  and  sands,  knowing 
well  aU  the  Weymouth,  Bridport,  and  Purbeck  districts. 

In  reference  to  the  subject  of  what  I  have  called  '*  trail,"  I  take 
this  opportunity  of  mentioning  a  fact,  which  I  omitted  to  notice 
in  my  paper  before  the  Society.  It  is,  that  I  have  in  several  instances 
observed  in  the  New  Forest,  trail  containing  fossil  shells  derived 
from  neighbouring  fossil  beds.  Yet  the  out-crop  of  these  fossil  beds 
is  not  discoverable  by  any  shells  in  the  warp.  They  are  either 
entirely  dissolved  or  else  converted  into  selenite.  This  shows 
that  the  agency,  which  transported  the  trail,  acted  to  a  depth, 
removed  from  the  effects  of  ordinary  atmospheric  causes. 

As  regards  faults  in  the  Drift,  there  seems  much  difficulty  in 
rightly  distinguishing  among  these  beds  between  true  faults,  arising 
from  disturbance  at  a  subsequent  geological  period,  and  the  dis- 
turbances of  deposition  simuLftting  faults,  such  as  abound  in  the 
Norfolk  cliffs.  Erosion  has  often  laid  beds  side  by  side,  in  a  way 
which  looks  like  faulting,  and  thou^  unwilling  to  differ  from  Mr. 
Wood,  who  has  so  extensive  an  acquaintance  with  these  deposits,  I 
must  confess  that  I  suspect  the  instance  at  Bulchamp  to  be  one  of 
that  character,  because  sand  occurs  beneath  the  Boulder-clay,  seem- 
ingly continuous  with  that  against  which  it  abuts.  It  is  unusual  to 
meet  with  any  true  feiult  which  does  not  alter  the  relative  levelB  of 
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BWJe  Crag  afl  antenor  deposits.  'Mr.  Godwin-Ausien,  in  a  moat 
niatnicdve  memoir  published  in  the  Qunrt.  Joum.  Geol.  Soc.  No.  87, 
August,  1666,  deals  with  the  question  of  theCragaiD  a  compreheiiBive 
and  philosophical  manner,  rejecting  conclusions  derived  ^m  per- 
centage calculations,  and  regarding  rather  the  conditions  iind  rela- 
tions indicated  by  the  nature  of  the  deposits  and  general  aspect  of 
the  fauna,  which  he  has  lately  examined  himself  in  Belgium.  I 
fasTe  read  this  memoir  with  grea.t  pleasure  ^d  profit,  and  am  quite 
prepared  to  regard  the  Grej  Cng  of  Belgium  as  owing  its  apparent 
distinctnera  from  the  Yellow  Crag  to  ^e  presence  of  redepoeited 
Black  Crag  fossils.  But  there  is  one  point  on  which  I  would  ask 
for  fhrther  elucidation.  Mr.  Godwin-Austen  says  (p.  23S),  "  The  cor- 
responding conditions  on  the  English  and  Belgian  areas  of  the  Crag 
■en  ore  the  Bed  Crag  and  the  ScaldSsien  (Yellow  and  Grey  Crags) ; 
both  are  '  remani^ '  accumulations."  "  The  Bed  Crag  was  from  the 
break  up  of  a  neighbouring  Biyozoan  sea-zone,  the  Scald^sien  &oia 
ooze  depths.  Any  comparison  of  the  fossil  contents  of  the  '  Coral- 
line Crag '  and  of  the  '  Crag  noir '  mu&t  be  subject  to  the  oonsidera- 
tion  of  differences  which  result  &om  depth  and  condition  of  sea-bed." 
From  this  I  gather  that  tiie  Coralline  Ci«g  in  Suffolk  is  considered 
to  represent  ^e  Black  Crag  of  Belgium,  and  to  be  contemporaneous 
witJi  it.  If  this  is  the  case  (apart  frem  the  objection  that  the  fauna 
of  the  Black  Crag  has  an  aspect  so  distinct  irom  that  of  the  throe 
other  Crags— explained  by  Mr.  Godwin-Auaten  as  the  result  of 
differenoes  of  depth),  how  is  the  occurrence  of  the  teeth  of  speoieA  of 
sharks  and  Cetacea  in  a  "  remani^  "  condition  in  both  of  our  Crags  to 
be  aooounted  for?  Specimens  of  the  teeth  of  Careharodon  taegcXadim 
■nd  BUmtceroi  in  a  worn  condition  have  been  obtained  from  the  hate 
of  the  Coralline  Crag.  No  spedmens  of  fish  or  Cetacean  remains 
ooonr  in  our  Coralline  Crag  in  an  unworn,  unrolled  condition  as  thef 
do  in  the  Black  Crag.  ^V^ence,  then,  did  the  abundant  "  remanie  " 
Oetaoean  and  shark  fauna  of  our  Bed  Crag  come  ?  &om  what  de- 
ponts  are  they  derived?  The  answer  which  1  have  befcro  sug- 
garted  to  tliead  questions,  wfaiob  I  do  not  think  we  odomdaK^  V| 


Mr.  Qodwin- Austen,  is,  that  the  Coralline  Cnig  was  not  oontempo- 
raneons  with  the  Black  Crag.  The  Black  Crag  ia  an  older  deposit 
of  the  Crag  sea,  which  had  its  representative  in  Suffolk,  and  from 
which  first  the  Coralline  (in  but  very  small  numbers),  and  then  the 
Bed  Cra^,  has  derived  its  sharks'  teeth  and  Cetacean  bones,  as  have 
also  the  Yellow  and  Grey  Crags  of  Antwerp.  Though  the  con- 
ditions of  the  deposition  of  the  Coralline  Crag  differ  greatly  from 
those  of  the  Bed  Crag,  it  does  not  follow,  without  further  evidence, 
that  they  were  conditions  contemporaneous  with  those  under  which 
the  Black  Crag  of  Belgium  was  deposited. 

I  have  ventured  to  make  these  few  observations,  in  relation  to  tlie 
views  of  so  eminent  a  geologist,  chiefly  with  the  desire  that  some  one 
may  offer  a  better  answer  to  my  questions. 

Very  truly  yours, 

E.  Bat  LAKKssTKtt. 

Crkistchubor,  Oxford,  January  11, 1866. 


THE  LOWER  CARBONIFEROUS  ROCKS  OP  NORTH  WALES. 

To  the  Editor  of  the  Gkolooioal  MAOAznnB. 

Dbab  Sib, — ^In  connection  with  this  subject,  it  may  interest  Mr. 
Green  and  others  of  your  readers  if  I  subjoin  an  extract  from  a  paper 
on  the  "  Mountain  Limestone  of  North  Wales,"  read  by  me  before 
the  Oswestry  Field-club,  on  June  4,  1861,  and  published  in  the 
proceedings  of  that  Society. 

"  The  Yoredale  series,  which,  in  Yorkshire,  presents  an  alterna- 
tion of  beds  of  shale,  limestone,  sandstone,  and  coal,  is  not  repre- 
sented in  North  Wales,  unless  we  regard  the  uppermost  beds  of  lime- 
stone and  shale  and  the  lowest  fossiliferous  layers  of  Millstone-grit 
in  our  neighbourhood  as  occupying  the  same  horizon,  viz.,  lying  be- 
tween the  limestone  proper  and  the  coarse  and  unfossiliferous  grits." 

Such  was  the  suggestion  I  offered  nearly  six  years  hgo,  still  I 
think  it  would  be  unwise  to  interfere  with  the  nomenclature  of  tiie 
"  Survey"  in  this  respect,  especially  since  the  change  in  North  Wales 
from  ceJcareous  to  arenaceous  matter  is  much  more  sudden  and  per- 
manent than  it  is  farther  north,  and  also  while  some  Mountain  Lime- 
stone fossils  extend  from  the  base  of  that  formation  to  the  top  of  the 
grit,  yet  at  varying  horizons  along  the  belt  these  become  associated 
with  plants  and  other  fossils  of 'the  Coal-measures.  I  would  also 
observe  that  the  top  coarse  beds  of  Mr.  Qreen's  section  are  very  local 
in  their  occurrence,  and  give  place  in  the  neighbourhood  to  those  of 
a  much  finer  texture. — ^I  am,  1^,  yours  truly, 

D.  C.  Datib*. 
GoiisTOBBBir  Horn,  OtWBRBt,  Jmmmy  11, 1807. 
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k  liM  itf 'Ate  itaetim  la  «lMi^^ 


IflMor  Mag  ironil  in  hn  (ii>Bf[i|l j  fcMilmli 
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^  Ahlt  wi»  wooU  teBBt  ^mr  neaaars  intoMled  in  this  imh^tHk,  -m 
they  are  carefully  reported,  and  contain  all  the  important  pointe 
ooimected  with  that  branch  of  our  practical  industry.  Among  tibe 
wbjeotB  at  present  described  are  the  following :  the  various  reposi- 
tories in  which  useful  minerals  were  to  be  looked  for ;  the  distri- 
bution and  extension  of  mineral  veins ;  the  physical  characters  of 
Tein-bearing  rocks ;  the  direction  of  veins ;  the  shifts  or  dislocation 
of  veins ;  the  searching  for  veins,  costeaning,  hushing,  eta ;  boring 
and  the  different  kinds  of  implements  employed ;  the  various  modes 
of  breaking  ground;  blasting,  and  the  kind  and  quality  of  the 
explosive  agent;  management  and  superintendence  of  mines,  etc. 

A  Nsw  DiNOSAUBiAN  IN  New  Jbbset. — ^Prof.  Cope  described  the 
remains  of  a  gigantic  Dinosaur  from  the  Cretaceous  Formation 
(Oreensand)  of  New  Jersey.  The  bones  consisted  of  portions  of 
the  lower  jaw  with  teeth,  and  of  the  scapular  arch,  including  sup- 
posed clavicles,  two  humeri,  left  fenmr,  right  tibia  and  fibula,  eto. 
They  were  found  by  workmen,  about  two  miles  south  of  Bames- 
boio',  Gloucester  Co.,  N.  J.,  in  a  bed  which  immediately  underlies  the 
green  stratum,  which  is  of  such  value  as  a  manure.  In  size  this 
creature  must  have  equalled  the  Megaloaaurua  Buckkmdi,  and  together 
with  the  Dinodan,  constituted  the  most  formidaUe  type  of  rapacious 
terreetial  vertebrates  of  which  we  have  any  knowledge.  In  its 
dentition  and  huge  prehensile  claws  it  closely  resembled  Megdlosaurm; 
but  the  femur,  resembling  in  its  proximal  regions  more  nearly  that 
of  the  Iguanodon,  indicates  the  probable  existence  of  other  equally 
important  differenoesy  and  its  pertaining  to  anathisr  geona*     Tbft 
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author  proposes  the  name  of  LaHapt  aqnihmguiU  for  this  new  reptile. 
Proc  Acad.  Nat:  Se.  Philad.,  1866,  p.  276. 

Skull  or  Ziphius. — ^In  the  ''Comptes  Bendns*'  (Augoflt  6), 
Mr.  Fischer  records  the  discovery  of  the  skull  of  a  species  of  ZiphitLS, 
at  Lantre,  on  the  banks  of  the  river  Gironde.  The  presence  of 
animal  matter  in  the  cerebral  cavity  proves  the  very  recent  death  of 
the  creatore.  If  the  determination  be  true,  the  fact  of  the  exiBtenoe 
of  this  cetacean  at  the  present  day  is  interesting,  as  hitherto  the 
references  of  living  animals  to  this  genus  have  been  rather  doubtfuL 
Species  of  Ziphius  are  well  known  to  occur  in  the  Crag  of  Antwerp, 
and  Prof.  Huxley  has  lately  described  a  specimen  of  Beknmanpkiiu 
from  the  Red  Crag  of  Suffolk. 

The  following  extract  from  an  Australian  paper,  will  probably 
not  only  interest,  but  amuse  our  readers  : — The  Coal  Supply  tA  Home. 
The  probable  failure,  at  no  distant  date,  of  the  supply  of  coal  in 
England,  was  evidently  absorbing  much  general  interest  when  the 
last  mail  left.  By  a  private  letter,  received  by  a  gentleman  in 
Newcastle,  which  we  have  been  permitted  to  peruse,  we  gather,  that 
serious  apprehensions  are  felt  by  many  scientific  men  that  the  supply 
of  coal  will  run  out  in  the  course  of  a  few  years.  The  currently 
received  opinion  until  lately  was,  that  some  fifty  or  flixly  years 
would  elapse  before  the  supply  in  England  became  exhausted,  but 
further  investigation,  it  would  appear,  has  caused  several  very  emi- 
nent men  to  arrive  at  the  conclusion  that  a  much  shorter  time  than 
that  will  practically  exhaust  the  supply. — The  Newcastle  Chronicle. 

LINES  ON  A  SCRATCHED  BOULDER. 

Tell  me,  Geologists,  I  pray  I 

What  you  mean  by  Boulder-Clay  I 

Does  it  consist  of  beds  contorted, 

Or  layers  of  sand  and  clay  assorted  ? 

Is  it  unstratified  or  stratified  ? 

Can  each  or  either  view  be  ratified  ? 

Did  it  on  floating  Icebergs  travel  ? 

Or  slide  down  Glaciers  mixed  with  Gravel  ? 

Is  it  this  latter  reconstructed 

By  Icebergs  thawing  when  obstructed  ? 

Is  it  Moraine  Clay  or  Marine  ? 

Or  is  it  neither,  but  between  ? 

Was  the  whole  country  capped  with  ice, 

Which  churned  the  rocks  up  in  a  trice  ? 

Did  wave,  mysterious  of  translation, 

Perform  the  work  of  denudation  ? 

Can  you  declare,  with  voice  emphatic, 

Its  stones  and  not  your  views  erratic? 

Could  but  the  Boulder  Clay  or  Till 

Find  words  'twould  call  you  bolder  stiU. 


ftMiMiiw  J.  Rxn,  HX,  FJt.e.flJ..  Umbn  Zhi  Hbb  SoiMr 

wmtmd.  tarn  wMiwrt  u  b?  »  malaBdMi^  aodidMit  in  Aft  «fli^ 

prime  of  life. 

On  the  evening  of  January  ITtli,  a  number  of  people  'wore  skating 
upon  the  ice  of  Lough  K.ay,  neax  Bo^lo,  in  Irelanil  Two  of  them 
having  ventured  upon  a  weak  portioa  of  the  ice,  it  gaye  way,  and 
ihey  fell  into  tlie  lake.  Seeing  their  extreme  danger,  Mr.  Foot  came 
totLciraseistanoe,  aiidiuanobje  effort  to  sa^e  thuir  lives  lost  his  owtL. 
They  were  both  rescued,  but  he  was  drowned.  I 

Mr.  Foot  was  educated  in  Irelatii],  and  having  taken  his  degnfi! 
md  passed  through  the  Engineering  School  at  Trinity  College, 
Dublin,  where  Geology  forms  part  of  the  course,  ho  became  attached 
to  this  Bdenoe,  and  was  appointed  by  the  late  Sir  H.T.  delafieche  on 
the  1st  of  August,  1856,  an  Aasistant  Geologist  to  the  Irish  Branch 
of  the  Qeological  Survey-     Although  from  this  date  engaged  in  the 

■  mt«  examination  and  active  phj^ical  labour  connected  with  his 
toe  on  the  Survey,  he  found  time  to  furnish  a  number  of  botanical 
and  other  communications  to  the  Natural  History  Society  of  Dublin, 
■nd  several  others  upon  Geological  subjects  to  the  BiitiBh  Associa- 
tion, the  Boyal  Geological  Society  of  Ireland,  the  pages  of  the 
Gatiogiat,  and  other  periodicals. 

Amongst  the  latter  he  reoorded  his  discovery  of  an  interesting 
group  of  Trappean  rocks,  at  the  Horaes  Glen,  near  Eillamey,  in  a 
paper  to  the  Geological  Society  of  Dublin,  in  June,  1856.  He  de- 
ncribed  the  Geology  of  the  neighbourhood  of  Tralee  to  the  Geological 
Section  of  the  British  Association  at  Dublin  in  tlia  summer  of  1857. 
Noticed  some  new  localities  for  PotOottomya,  near  Ennis,  in  a  short 
paper  to  the  Geological  Society,  Dublin,  January,  1869;  and  in 
another  paper,  "  On  a  Becent  Erratic  Block,"  read  before  the  same 
Society,  in  November,  1864;  called  attention  to  the  recent  transport 
of  a  block  of  limestone,  two  tons  in  weight,  from  a  distance  of  fifty 
yards — floated  by  the  ice  of  a  severe  winter,  some  years  ago,  from  ite 
bed  in  the  Shannon  to  shallower  water  near  the  shore. 

In  June,  1863,  he  obtained  from  beneath  a  bog  in  the  Connty  of 
Longford  the  indented  bones  and  horns  of  Cermu  megaceros,  which 
fonuBhed  the  subject  of  a  paper  by  Professor  Jukes,  read  before  the 
nme  Socie^,  in  December  of  the  same  year ;  and  gave  rise  to  maoh 
interesting  discussion  and  Ingenious  speculation  as  to  the  cause  of 
their  being  marked  and  indented. 

During  the  meeting  of  the  British  Association  at  Cambridge,  in 
1662,  Hr.  Foot  rea^  a  paper,  "  On  the  Geolc^y  of  the  Burren  in 
Coim^  Clara,"  and  also  exhibited  and  described  a  botanical  chart  of 
that  district 

In  connexion  with  Us  employment  on  the  Snrroy,  hn  oQmtr&n 
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wholly  or  in  part  thirteen  small  explanatory  memoirs  of  the  TBrioa 
extensive  districts  which  he  had  examined,  aooompanied  by  severa 
illustrations  from  his  own  pencil. 

Amongst  other  results  of  his  scientific  observations  may  be  men 
tioned  communications  to  the  Natural  History  Sodely  of  Dublin 
"  On  the  Botany  and  Marine  Zoology  of  Clare,"  ''  On  Uie  Mammalii 
of  the  West  Coast  of  that  county,"  ''  On  the  Little  Auk  taken  alive  a 
Athlone,"  '<0n  Asplenium  ruia-muraria/'  *'0n  flights  of  Swans  seei 
in  BoBoommon  and  Galway,  winter  of  1863-4,"  and  ''On  tb 
occurrenoe  of  HymenaphyUwm  Tunbridgetue  in  county  Longford,  iuk 
stations  of  Cystopteris  fragiUs  in  the  (Lish)  Midland  Counties."  L 
March,  1859,  he  discovered  (and  recorded  in  the  proceedings  of  thi 
Society)  for  the  first  time  in  Ireland,  the  lesser  horse-shoe  bat ;  an< 
in  company  with  the  late  Dr.  J.  B.  Einahan  explored  various  Iris] 
Natural  History  localities,  the  results  of  their  labours  formin| 
interesting  papers  in  the  Proceedings  of  this  Society. 

He  paid  a  good  deal  of  attention  to  the  meteorology  of  the  plaoei 
where  he  resided,  and  a  paper  by  him  ''On  a  storm  (called  thi 
Prince  Consort  Storm)  which  occurred  on  Thursday,  October  29tfa 
1863,  at  Ballinasloe,"  was  read  before  the  Boyal  Lish  Aoademy  ii 
the  following  month. 

Being  so  much  employed  in  ](|:eland,  he  had  not  maiiy  opportunitie( 
of  extending  his  researches  in  other  directions,  but  during  short 
periods  of  leave  of  absence  he  made  visits  of  observation  to  Scotland 
Germany,  Sweden,  and  Norway.  Having  returned  from  the  lattei 
country  but  a  few  months  since,  he  intended  to  produce  papers  witi 
illustrations  containing  his  geological  and  botanical  observations 
illustrated  by  collections  and  striking  sketohes  of  physical  features 
eto.  This  design  has  been  interrupted  by  his  untimely  death,  a^ 
the  age  of  36,  which  has  deprived  science  of  an  energetic  anc 
accurate  observer ;  the  Geological  Survey  of  an  able  assistant,  anc 
left  a  widow  and  many  friends  to  deplore  his  loss. 


At  his  residence,  near  Glasgow,  on  the  17th  January,  jAXXf 
Smith,  of  Jordan  Hill,  F.B.S.,  F.G.S.,  &o.,  &o.,  late  President  o: 
the  Geological  Society  of  Glasgow.  We  shall  give  a  notice  of  thii 
eminent  and  veteran  geologist  in  our  next  number. 


We  regret  to  record  the  demise  of  a  valuable  scientific  contempo 
rary,  "l^s  Dublin  Quabtsbly  Joubnal  of  Sgisnok,"  edited  bj 
the  Bev.  Professor  Haughton,  F.G.S.,  eto.,  of  Trinity  Ck>llege 
Dublin.  We  have  frequently  noticed  this  work  in  our  Magazine 
and  are  extremely  sony  to  learn  from  the  Editor,  that  it  will  not  b 
published  in  future. 

A  New  Journal  of  Comparative  Anatomy,  ^tc.,  is  announced  U. 
appear  shortly,  edited  by  Professor  Newton,  and  Mr.  J.  W.  Clark,  ol 
Cambridge,  and  Dr.  £.  Percival  Wright,  of  Dublin. 
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I^-Os    THB     BELATIVE    AOKS     OF     THB     COAHT      BotJLDBB-OLAT    Of 

Txi  EAsrEB.v  CocNTiEa,  and  tbat  oh  tub  HionKR  Ground. 

Bj  Gbqbos  Maw,  F.G.S,.  etc. 

rS  rliscuBBion  on  Mr.  liuyd  Dawkina's  paper,  "  On  the  age  of 
the  Lower  Briak-earths  of  the  Thaiuos  valley,"  at  the  meeting 
of  the  Geological  Society  of  London,  9(Ji  of  .Tanuiiry',  induces  me  to 
wbmit  a  view  of  the  relative  ages  of  the  Boulder-clnya  of  the  east  of 
^igUnd,  which  seems  to  bring  iulo  liurmony  the  views  of  Mr,  Daw- 
kiiu,  and  the  physical  evidence  suggested  in  the  discuasioD  tluit 
Kemed  to  conflict  with  tbem. 

Mr.  Dawkins'  opinion  that  tlie  lower  deposits  of  Brick-earth  at 
Grajg'  Thurrock,  Crayford,  and  Erith  were  auper-imposed  by  a 
Olsciftl  deposit  containing  transported  materials,  was  objected  to 
on  the  groonda  that  they  occur  in  a  valley  apparently  escavated 
ifter  the  deposition  of  the  Boulder-clay  capping  the  high  land  ,to 
ftB  north  of  London — implying  an  interval  between  the  Muawell 
Hill  Boulder-clay,  and  the  supposed  Glncial  deposits  of  the  Thames 
•alley,  represented  by  the  entire  excavation  of  the  valley,  and  the 
Wposition  of  the  Brick-earths  and  gravels,  containing  mamm.ilian 
•^naius,  underlying  the  Glacial  beds-. 

The  most  obvious  explanation  seems  to  be  the  recognition  of  such 
to  interval,  and  the  object  of  the  following  i-emarks  is  to  endeavour, 
V  s  comparison  with  the  Glacial  deposits  of  the  Eastern  Counties, 
to  show  its  probability. 

The  Bonlder-clny  of  the  Norfolk  and  Yorkshire  coast  (a  and  B, 
^.  1),  ranging  from  the  sea  level  to  a  height  of  00  to  100  feat 
*loye  high- water- mark,  is  generally  admitted  to  bo  of  a  different 
•gti  to  that  (c)  which  forms  the  highest  ground  in  Suffolk, 
^tending  inland  over  a  great  port  of  the  Esistem  Counties,  and 
Utaining  a  height  of  more  than  200  feet  above  the  sea.  The  tivo 
w^podtB  differ  considerably  in  physical  character.  That  on  the 
Wer  level,  commencing  at  high- water-mark  with  tough  clays  (b), 
Wd  transported  materials,  and  graduating  upwards  at  from  30  to  50 
fwt  above  the  seu  level,  into  highly  contorted  and  quickly  allomnting 
'  Set  Gkolooical  MAOAims,  No,  32  (Febraarj)  f.  79. 
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sand,  silt,  and  clay  beds  (a.);  Uie  sao^  or 
gravelly  pervading  over  ue  clayey  character 
in  its  upper  port.  The  Boolder-clay  on  the 
high  ground  (c)  hoe  a  range  of  from  160  feet 
(its  base)  to  220  or  230  feet  above  the  sea, 
generally  resting  on  a  bed  of  sand  and  g;ravel 
(d)  between  which  and  the  overlying  clay 
tiiere  ia  little  or  no  gradation  or  interstrati- 
fication.  The  Boulder-clay  itaelf,  compared 
with  tiiat  on  the  coast,  is,  throughout  its 
mass,  remarkably  uniform  in  this  character, 
and  even  in  colour,  generally  iree  from  eand 
beds.  It  ie  made  up  of  clay  and  chalk  detri' 
tua,  and  some  transported  materials,  smaller 
and  more  even  in  size  than  the  foreign  mat- 
ter of  the  coast  Boulder-clay  (a  b),  and  re- 
markably uniform  throughout  the  whole  of 
its  geographical  distribution.  The  low-level 
Boulder-day  also  seems  to  tnftinfuJT^  \j^  cha- 
racter through  a  wide  geographical  range, 
graduating  upwards  from  very  tough  blue 
clay  at  the  sea-level,  into  contorted  nltf  and 
sandy  beds,  both  on  the  east,  as  well  as  the 
west  coast  of  England  and  Wales.  I  mention 
these  facts  rather  fully  to  show  the  proba- 
bilily  of  the  distinction  and  differenoe  in  age 
of  the  two  deposits,  and  that  each  maintains 
a  certain  amount  of  nniformity  of  character 
and  position.  Mr.  Searlcs  Wood,  jun.,  has 
fully  recognised  this,  and  assumea  an  order 
of  succession  from  the  lower  to  the  higher 
clay,  the  latter  of  which  he  considerB  the 
more  recent  This  seems  to  rest  on  evi- 
dence not  very  definite,  and  I  wish  to  sug- 
gest the  poseibility  of  another  order  of  se- 
quence, as  affording  an  explanation  of  mudi 
that  is  otherwise  difBcult  to  understand,  and 
as  being  quite  as  consistent  with  the  ob- 
Ber^■cd  facts,  viz.,  that  the  Boulder-clay  on 
the  higher  level  is  the  more  ancient,  that  on 
the  coast  having  been  deposited  after  its 
partial  denudation.  With  respect  to  the 
difficulties  that  are  opposed  to  Mr.  Wood's 
views,  one  of  the  most  prominent  seems  to 
be  the  analogy  that  may  be  drawn  between 
the  relative  age  of  high  and  low-level  river 
gravels  and  ^e  relative  age  of  the  higher 
and  lower  fioulder-clays.  In  tbe  case  of 
river  gravels,  that  on  higher  levels  ia  ge- 
nerally  admitted  to  be  the  more  auoien^ 


retl^  put  and  paioel  of  fiw  Upper 
ratl-kaoirn  Crag-pit  at  CbillMcgrd. 
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m^mmtfrnmrnk  'mo  wihataartfal  ^eaaai  why  Oe  nms  Baqnenoe  Amdd 
Mt  Ud«iMi  vi&  rapeot  to  Ab  BoaUn^^Un. 

^  Agnin.  anDther  diHiculty,  Ur.  Baw^  Wood  at  p.  4  of  Ma  Ronaika 
■fai  explanation  of  the  map  of  tfa*  niper  Terttariaa,  Mja,  "Tba 
pCSiiliesfonl  beds  described  by  Mr.  Reatwioh,  fat  1649,  aa  ayvc- 
lyiofr  tilt- R«il  or  Corolliui!  Crng^  paaa  npiritlioiit  the  laaat  break  into 
ilie  MiAdU  dri/l,  (»  Vifr.  i)  &n(l  are  •vidsntly  part  of  Hiat  diTiakm." 
Allhoagh  Uie  evidcnoe  on  tliii  pomt  ia  aoanelj  deaiaire,  I  think 
the  probability  of  the  view  tak»n  \n  Mr.  Wood  li  ttirj  atroi^ 
The  bed  Mr.  Wood  dt^ribea  ae  "  Hid&  drift,"  k  tike  granl  ondv 
lying  tlie  liigh-leTel  Boulder-iday  (d.  ¥i(^  1),  aad  aapaiatmg  it 
from  the  Chalk,  or  in  Home  oaaoa  ttom  th«  intervenhia  Nnwicb 
Crag.  As  far  as  my  obsET^-alwna  ga  the  Chflleafiod  CHaj,  both 
in  Norfolt  and  Suffolk,  ii  " 
Norwich  Crag.  In  tho 
this  bed,   containing  deep  eea  Arotio  i 

aliDMtt  inimediat«ly  §upc>rimpusBd  on  the  tone  Elnio-marine  Ortg, 
both  occurring  at  Uio  baee  of  the  beda  oorra^ondfaig  with  the  CBifl- 
I<9tfoivl  Clay),  lies  in  the  niida^  tmrHda  the  bue^  of  tin  Ohiliee- 
ford  Loam  and  Clay  ;  Ba  the  fiotlder-oll^  ^nU  of  die  HoriUk  and 
Safiiilk  rotist  is  unqticationably  ■nperimpoaed  On  flw  Nonricb  On^ 
a.  difficulty  at  once  preaonts  itHU  in  andettTOnrinff  to  fateOKllate 
it  in  the  Suffolk  series  bdow  Kz.  8.  Wood'a  "ICddle^bift."  I 
know  it  lias  lieen  assumpd  that  the  Chilleeford  beds  are  tfie  repre- 
eentativeB  of  the  coast  Boulder-olay,  bat  there  is  nothing  in  its 
physical  character,  the  thickness  of  its  maee,  or  condition  of  its 
foMila,  to  support  such  an  identification.  At  page  6  of  Mr.  Wood's 
.peper,  the  difficulty  in  question  eeems  to  be  recognized,  and  involves 
m  atatement  of  the  hypothetical  poBsibility  of  the  Bed  Crag  being 
newer  than  Mr.  Wood'a  Lower-drift  (or  Coast  Boulder-clay,  a.  and 
B.  Fig.  1). 

I  beUeTc  there  is  no  evidence  of  the  direct  superposition  of  tho 
hi|^-Ievel  Boulder-clay  on  that  of  the  coast  If  the  higher  clay 
was  more  recent  than  the  lower-,  surely  some  cases  would  occur 
in  which  direct  superposition  was  evident.  But  there  is  no  coast 
aection  exhibiting  the  sequence  of  the  high  level  directly  over 
the  low-level  clay,  with  the  intervening  sand  bed ;  there  are  very 
many  instaDoea  of  the  coast  Boulder-day  being  capped  with  gravel, 
and  of  the  Bonlder-clay  of  the  high  ground  being  superimpoaed  on 
a  subjacent  gravel  bed ;  it  must  be  admitted  that  these  gravel  beds 
correspond  in  height,  and  in  many  cases  present  the  appearance  of 
continuity,  but  proof  of  their  identity  seems  to  be  wanting. 

The  Boulder-clay  of  the  high  ground  of  the  Eastern  counties,  with 
ita  rabjacent  gravel-bed,  presents  much  evidence  of  great  antiquity  ; 
as  has  been  shown  by  Mr.  Salter  and  Mr.  Wood,  it  has  be^  ex- 
tensively faulted  with  the  Ohallc,  and  it  partakes  of  the  general 
denudation  contour  of  the  country,  most  of  the  principal  river- 
vnlleya  having  been  cut  through  it  deeply  into  the  Chalk  and 
Oolite.  The  small  outlier  at  Muswell  Hill  (d.  Fig.  2)  appeara  to  be 
the  lemmant  <tf  a  more  extensive  depoait,  the  denudatioii  oi  w^uiab. 
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,  acoompanied  die  exoaTation  of  the  Thames 
1  valley.  Now,  if  Hr.  Davrkiiu'  view  is  oor- 
I  rect,  that  the  Brick-eartfaB  aod  gisTels  oc- 
I  onpying  this  vallej  are  orerlain  by  a  later 
'  glacial  deposit,  the  qneation  at  onoe  sag- 
'  gestti  itself  whjether  this  oon  be  more  pro- 
f  perly  identified  with  the  high-level  clay 
\m  of  SufTolk,  or  the  tow-level  Olacial  depo- 
ig  sits  that  occur  at  it*  (mm  level  along  the 
[■=  coast.  If  it  cannot  be  identified  wi^  the 
'  J,  coast  clay,  yon  have,  on  Mr.  Wood's  views, 
I  '^  the  complicated  difGoolty  of  three  distinct 

I  g  Boulder-clays  of  different  ages. 
[t     lat.  Mr.  Wood's  "Lower  drift,"  or  coast 
' »  Boulder-clay. 

'.'^  2iid.  Mr.  Wood's  "Upper  drift,"  sepa- 
;  rated  &om  the  first  by  cleaD  gravel 

'-  beds,  ("Middle  drift"). 

'g  3rd.  The  glacial  beds  of  Mr.  Dawkins', 
^^  overlying  the  beds  that  were  depo- 

I I  sited  in  the  Thames  valley,  the  ex- 
;  t  cavation  of  which  appears  more  re- 
':°  cent  than  the  deposition  and  partial 

denudation    of    the    Muswell   Hill 
Boulder-clay  (d  Fig.  2)  which  pro- 
bably corresponds  with  Mr.  Wood's 
:  g  "  Upper  drift,"  or  high-level  clay, 

'j  I  do  not  mean  to  say  that  such  a  series 
;  a  of  deposits  during  the  tilacial  period  is 
^1  tmposeibto,  but,  without  any  direct  evi- 
:|  dence  to  the  contrary,  it  seems  preferable 
^1  to  take  the  simpler  view,  viz..  that  the 
il  beds  of  the  Thames  valley,  containing 
[t  transported  materials,  may  be  an  inland 
/|  estension  of  the  Boulder-clay  on  the  Bante 
[1  level,  fringing  tlie  coast,  and  that  both  of 
j^  these  were  deposited  afler  the  deposition 
':,  and  partial  denudation  of  the  Boolder- 
!  I  clay  on  the  higher  groond. 
i^  Another  point  to  be  noticed  is  a  ^- 
la  qaent  tenuce-]ikeBtructureoftheBoulder- 
!  8  clay,  fringing  the  coast,  running  straight 
I  g  inland  till  it  meets  with  rising  ground  of 
'  older  formation,  against  which  it  termi- 
'  nates  as  though  its  general  level  was  the 
I  original  surface  of  deposition ;  this  charac- 
I  ter  is  not  confined  to  any  particular  part 
^  J     of  the  coast,  but  presents  ifaelf,  on  both  the 

=^^§;^i?^^^S:>^  ]      "     ^^^  "^^  '^eat,  wherever  Boulder-clay  oo- 
'^^^'^^^^       J     ours  on  the  coast   Kowif  theBoolder-oUy 
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and  drift  of  the  higher  ground  is  a  more  recent  deposit  it  m^ist  originally 
have  extended  coastwise,  and  spread  over  the  present  low-level  clay. 
It  is  strange,  in  this  case,  that  no  remnant  of  such  s'iper-position 
exists^  and  that  the  denudation,  which  must  have  renOA'ed  the 
upper  deposit,  should  have  left  the  lower  with  such  a  reguW*  plat- 
form-like structure  throughout  so  gi*eat  arrange  of  coast  circuit,  I 
am  not  prepared  to  say  that  this  could  not  have  been  the  result  of 
marine  erosion,  working  at  a  higher  level  than  the  present  coast-line  ; 
but  taking  other  evidence  into  consideration  it  would  appear  thiat'irt. 
this  approximately  level  surface,  we  have  the  original  surface -p^' 
deposition,  which  took  place  in  comparatively  shallow  water/- 
Wherever  the  older  rocks  rise  up  to  more  than  100  or  150  feet  above 
the  sea  level,  the  coast  Boulder-clay  '^  throws  out,"  and  instead  of 
following  the  irregular  basement  line,  and  rising  of  its  full  thickness 
with  the  subjacent  formation,  it  rapidly  thins  out  to  nothing,  and  is 
lost  at  a  height  of  100  and  150  feet  above  the  sea  level. 

In  the  case  of  the  inland  deposit  of  Drift  and  Boulder-clay  on  the 
higher  gnmnd  of  the  centre,  and  west  of  the  country,  it  is  difficult 
to  directly  identify  it  with  that  on  the  higher  ground  of  Suffolk, 
Xoifblk,  and  Bedfordshire.  The  various  levels  at  which  it  ocburs  is 
renmUble,  and  can  only  be  accounted  for,  either  on  the  theory  of 
nnegnri  elevation,  or  from  the  whole  having  been  progressively 
deponted  during  a  submergence,  in  extent,  equal  to  the  ^titude  of 
the  highest  drift ;  but,  as  before  observed,  the  general  level  of  the 
terrace  of  clay,  fringing  the  coast  of  Norfolk  and  Yorkshire  on  the 
east,  and  of  Wales  and  Lancashire  on  the  west,  seems  to  point  to  an 
uniformity  of  age,  and  to  distinguish  it  from  the  Boulder-clay  and 
drift  occurring  at  various  higher  levels,  and  it  is  with  it,  mthor  tlian 
that  on  Uie  higher  ground,  that  the  supposed  Glacial  beds  overlying 
tlie  Brick-earths  and  gravels  of  the  Thames  valley  may  possibly  be 
identified. 

II. — On   Somb  Cycadean  Fruits  from  the  Secondary  Rocks  of 

Britain.' 

By  William  Carrutiikus,  F.L.S.  of  the  Botanical  Department,  British  Museum. 

(PLATE  VI.) 

TWO  of  the  Gymnospennatous  Orders  are  reprosented  by  fruits 
found  in  Secondary  strata,  viz.,  Cycadece  and  Conifera ;  ''  no  re- 
mains have  been  observed,  as  far  as  I  know  of  any  plant  belonging 
to  the  GnetcLceae}  There  is  satisfactory  evidence  of  the  existence  of 
CanifercB  from  the  period  of  the  Old  Bed  Sandstone  ;  but  it  is  very 
doubtful  whether  the  Palaeozoic  fruits  and  leaves  which  have  been 
referred  to  Gycadea  have  anytliing  whatever  to  do  with  that  order. 

*  Reprinted  (with  some  additional  notes  and  alterations)  from  the  **  Journal  of 
BoUny"  for  Januar)-,  1867. 

-  For  an  account  of  the  Coniferous  Fruits,  see  Mr.  Carruthers*  papers  in  the 
Geological  Maozinb,  Vol.  III.,  p.  634,  Plate  XX.  and  XXI. ;  and  "  On  Arau- 
cwian  Cone«,"  Vol.  III.,  p.  249,  Plate  XI. 

*  Goeppert  found  a  small  fragroent  of  what  he  believes  to  be  an  Ephedra  in  ambcr^ 
which  h«  luw  called  BphtdriUt  Johnianus, 
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Fossil  wood^'^ves,  and  fruit«,  afford  the  means  of  determining 
the  eristende  bf  vegetables  during  any  geological  period. 

The  truQ^^  and  foliage  of  Cycadea  are  so  remarkable  that  fossil 

fragmenji,'of  them  can,  as  a  rule,  be  determined  with  certainty.    The 

trunks.  *&]re'<generally  short,  and  composed  externally  of  the  basis  of 

the  leAyeB,  while  internally  they  consist  of  a  large  medulla,  either 

simple  or  traversed  by  numerous  vascular  bundles,  and  surrounded 

by  oify  or  more  woody  cylinders.     The  trunks  from  Purbeck,  which 

}£i|okrand  named  Oycadeoideaf  specimens  of  which  have  also  been 

.  ibjixid  in  the  Oolite  of  Helmodale,  Sutherlandshire,  by  Mr.  Ch.  W. 

•.l^a^h,   and  those  from  the  Wealden,  named  Clathraria  by  Man- 

.  ,^(511,  have  all  the  characters  of  Cyeadean  stems. .   The  leaves  are 

'-  remarkably  uniform  in  the  modem  representatives  of  the  order. 

/^  With  a  single  exception  they  are  pinnated,  hard,  and  woody,  and 
the  leaflets  have  fine,  simple  parallel  veins.  The  genus  Stangeria 
has  paralled  forked  veins  like  tiiose  of  a  Lotaaria,  and  we  fear 
that  this  anomalous  structure  has  induced  palsoontologists  to  place 
among  the  Cycadea  some  fossils  which  would  more  correctly  be 
referred  to  Ferns.  The  cones  of  Cyeadem  are  less  frequent  fossils 
than  either  the  leaves  or  the  stems.  In  a  former  paper  (Vol.  TTT., 
p.  535),  I  exhibited  the  characters  by  which  Cyc^tdean  cones  are 
distinguished  from  those  belonging  to  the  Conifera.  I  may  here 
further  add  that  the  scales  of  the  Cyeadean  cone  have  a  much  simpler 
arrangement  than  in  that  of  Coniferad,  In  Cyeadem  the  scales  are 
arranged  either  in  a  vertical  series,  as  in  the  female  cone  of  Zamia, 
or  the  secondary  spirals  consist  of  only  two  series,  and  the  amount 
of  obliquity  in  their  direction  is  the  same  whether  they  wind  to  the 
left  or  to  the  right,  as  in  Encephcdartos. 

Corda,  in  Beuss's  "  Die  Versteinerungen  der  Bohmischen  Kriede- 
formation,"  says  he  has  never  seen  any  real  fossil  Cyeadean  fruits, 
except  the  two  that  he  there  describes.  These  are  Microzamia  gtbba, 
a  female  cone,  unlike  any  recent  Cyeadean  cone  in  having  from 
three  to  six  seeds  supported  by  each  scale,  and  Zdmioatrohus  fanUU- 
arts,  which  from  the  form  of  the  scales,  and  from  having  vascular 
bundles  scattered  through  the  medulla  of  the  axis,  he  considers  a 
true  Cycad,  and  probably  the  male  cone  of  the  former  species. 
Endlicher  established  the  genus  Zamiostrohw  for  a  cone  he  believed 
to  be  Cyeadean.  But  as  I  have  formerly  shown  (1.  c.,  p.  536), 
it  was  founded  in  error,  and  groat  confusion  has  since  been  created 
by  making  it  the  receptacle  for  cones,  whose  affinities  could  not  be 
made  out.  Of  the  seven  species  now  placed  in  the  genus,  I  have  shown 
four  to  be  Conifer  a.  What  Z,  Ftttoni^  Ung.,  may  be  or  may  not 
be,  it  is  impossible  to  say  from  Fitton's  drawing  in  the  "  Qeological 
Transactions,"  2nd  series,  vol.  iv.  t  xxii.  f.  11.  Fitton  had  a  longi- 
tudinal section  of  it  made,  but  he  tells  us  (1.  c.  p.  349)  that  it  ''  £d 
not  exhibit  any  indication  of  vegetable  structure."  In  the  British 
Museum  there  is  a  cast  of  a  cone  belonging  to  C.  B.  Bose,  Esq., 
which  corresponds  remarkably  with  Fitton's  figure.  It  was  obtained 
from  the  Lower  Greensand  at  Downham,  near  Lynn,  Norfolk ;  but 

^  Jhelieye  the  original  specimen  has  decomposed,  like  so  many  pyritio 
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fosBilB.  SO  that  it  cau  throw  no  light  on  the  iniittor.     Curiia,  aftei 
(reeh  exomiiiation  of  Z.  familiarit,  Ung.,  has  shown  it  t«  be  Cyea- 
ileon  ;  and  the  remaining  species,  Z.  eroMJu,  ie  most  probably  Cy 
dean,  although  the  inal«riak  for  its  determination  are  not  ontii 
satisfactory. 

A  singular  fossil  occurs  at  Kuuawick  Bay  iu  tho  Lower  Oolite,  to 
which  Lindley  and  Hutton  give  the  name  of  Zanua  gigtu.  James 
Yates,  Esq.,  and  Prof.  Williamson,  have  examined  the  structure  of 
this  plant.  Prof.  Williamson  originally  considered  the  "collar" 
(the  eo-called  fruit  of  the  fossil)  as  a  series  of  proleoting  scaler, 
beyond  which  Ihe  axis  was  prolonged  to  support  a  cone,'  Mr. 
Tates,  whose  extensive  acquaintance  with  Cycadex  is  well  known, 
and  who  has  greatly  helped  me  in  my  inTCStigalioBB,  not  only  witJi 
his  advice  but  alao  by  presenting  his  largo  collection  of  dried  8i>«a- 
mens  of  Cycadean  stems,  foliage,  and  fruit,  to  the  British  Museum, 
saw  no  indication  of  this  cone  in  tlie  numerous  specimens  be  ex- 
amined. He  says,  regarding  this  fossil.*  that  its  pinnuto  leaves  "  have 
nuquestionably  a  very  close  resemblance  to  the  leaves  of  Zamia. 
But  here  the  analogy  seems  to  ooaso.  The  stem  does  not  resemble 
the  stem  or  the  mode  of  growth  of  any  recent  species  of  Zamia,  and 
a  sttU  greater  difficulty  presents  itself  in  its  fruit."  Mr.  Tatee  con- 
siders that  the  "collar"  contains  the  fruit,  and  Prof.  Williami 
seems  to  have  ultimately  arrived  at  the  same  conclusion,  for  he 
the  foseil  contains  two  distinct  forms  of  fruits,  "  The  one,  a  curioiW 
Boaly  axia,  prolonged  in  a  peculiar  pyriform  manner,  which  latter 
part  has  been  invested  by  a  cortical  substance,  consisting  of  oblong 
oelU  arranged  perpendicularly  to  the  axis.  This  was  probably  the 
•ntheriferons  portion.  The  second  form  consists  of  a  concave  disk, 
which  has  evidently  terminated  the  woody  axis,  and  been  margined 
by  a  peripheral  circle  of  radiating  bracts.  On  the  upper  portion  of 
each  of  these  bracts  are  two  smtdl  oblong  depressions  which  may 
have  supported  twoovtdes."  I  have  examined  numerous  specimens  of 
this  fouil  in  the  BritiBh  Museum,  but  have  been  unable  to  determine 
satisfactorily  anything  in  regard  to  the  precise  structure  of  this  ano- 
malous fruit.  It  presents  so  many  peculiarities  unknown  in  the 
fruit  of  any  modem  Cycad,  that  for  the  present  at  least,  and  not- 
withrtanding  its  Zamia-like  leaves,  I  must  consider  it  a  doubtfiil 
Cycod. 

The  cones  I  am  about  to  describe  have  several  features  in  com- 
mon, which  show  that  they  belong  to  this  Order.  They  have  all  the 
simple  arrangement,  or  phyllotaxis  of  the  scales  of  the  cones.  The 
pedonole,  when  indications  of  it  are  present,  as  in  C^.  elegant  and  C. 
trmtcatat,  is  larger  than  in  Coniferous  cones  of  the  same  size.  The 
C0IW8  are  oonverted  into  iron  pyrites,  a  mineral  condition  unfavour- 
able to  the  preservation  of  struotare,  but  the  arrangement  of  the 
mineral  ahows  that  the  general  direction  of  the  parta  of  which  t^e 
cone  was  composed -was  at  right  angles  to  the  axis  (Plat«  YL, 
Tig.  2.)     A  specimen  from  the  collection  of  the  late  Robert  Browo, 

>  PrMMdinfi  ot  York  Pba.  Bt>« ,  1847,  p.  «6.  ■  lb.  p,  89. 

*  TnoMctioiii  of  Uw  British  AMociatioii,  18M,  p.  lOS.  «U 


104  CamUk^rs — Secondary  Oyeadean  FrmU. 

whicli  he  had  sliced,  fortunately  exhibits,  to  some  extent,  the  in 
temal  stnictiire.  This  frajcmentary  specimen  is  a  portion  of  th* 
base  of  a  cone  (Fig.  4),  and  the  magnified  section  (Fig.  6)  is  pei 
pendicular  to  the  axis.  The  axis  itself  is  wanting.  The  scales  leay 
the  axis  at  a  right  angle,  except  those  at  the  very  base,  whid 
slightly  incline  downwards.  They  have  a  thickened  peltate  apei 
not  imbricated,  composed  of  loose  cellular  tissue.  The  longitudina 
section  necessarily  shows  a  single  seed  connected  with  each  scale 
The  seed  had  a  thick  testa,  indicated  by  the  thick  dark  line  in  th 
sketch.  The  contents  of  the  seed  have  disappeared,  leaving  onl; 
the  shrivelled-up  tegmen  still  attached  at  the  base  of  the  seed,  thougl 
apparently  free  at  the  apex.  A  rolled  cone,  four  scales  of  which  ar 
represented  at  Fig.  7,  has  the  apices  of  the  scales  nearly  rubbed  o£ 
and  exhibits  the  bases  of  the  seed  at  their  attachment  to  the  scale 
and  this  shows  that  there  are  only  two  seeds  to  each  scale. 

The  recent  genus  to  which  these  fruits  are  most  nearly  related  i 
the  South  African  genus  Encephalarios,  Associated  with  the  cone 
at  Brook  Point  are  found  trunks  of  ClcUhraria,  of  which,  no  doubl 
they  were  the  fruits.  The  form  and  structure  of  these  trunks  oon 
firm  the  affinity  of  the  Wealden  Cycads  to  EneephalaHoa.  In  both 
the  trunks  are  tall  and  cylindrical,  and  the  medulla  is  traverser 
by  numerous  vascular  bundles. 

As  long  as  we  are  unable  to  refer  these  fruits  to  the  species  t 
which  they  belong,  it  is  desirable  that  they  should  have  provisions 
names  by  which  they  may  be  known.  To  prevent  confusion,  I  wil 
avoid  Endlicher's  generic  name  Zamo8trohit8y  and  propose  Oycadeo 
strohua  as  a  suitable  designation,  giving  no  further  definition  to  th 
genus,  thafi  that  it  contains  fossils  that  are  supposed  to  be  the  fruit 
of  Cycadea. 

1.  Cycadeostrohus  wains.  Cone  ovate;  scales  somewhat  broade 
than  deep.     (PI.  VI.  Figs.  1  and  2.) 

The  specimen  of  this  cone,  which  is  two  inches  long  by  a  littl< 
more  than  one  and  a-half  broad,  is  less  compressed  than  the  othe 
specimens  figured.  It  has  hwSa  cut  longitudinally  through  th< 
axis,  but  does  not  exhibit  any  structure. 

From  the  Wealden  at  Brook  Point,  Isle  of  Wight. 

2.  C.  trwficatw.  Cone  ovate,  truncate,  and  widest  at  the  base 
narrowing  upwards  from  the  middle  to  its  obtuse  apex ;  scales  abou 
a  third  broader  than  deep.     (PL  VI.  Fig.  3.) 

There  are  three  specimens  of  this  cone  in  the  British  Musedm 
from  the  collection  of  Dr.  Mantell.  One  specimen  has  the  scar  o 
a  large  peduncle.  In  another  the  scales  are  preserved  in  relief,  an< 
show  that  they  had  a  tumid  pyramidal  apex. 

3.  C.  iumidus.  Cone,  oblong-acuminate  ;  scales  about  as  bioai 
as  long,  the  apex  rising  into  a  tumid  pyramid.     (Plate  VI.  Fig.  6) 

A  single  specimen  of  this  distinct  little  cone^  an  inch  and  i 
quarter  long  by  three-quarters  broad,  is  in  the  British  Museum.  I 
is  from  Brook  Point 

4.  G,  elegana.  Cone  ovoid,  truncate  below ;  scales  nearly  as  dee] 
aa  they  are  wide.     (Plate  VL  Fig,  9.) 


Tbtm  are  two  apeciiuens  of  this  coiil  ia  iw  Britbh  MnnnL  - 
fiom  the  collection  of  Lady  Uiistiags.  Thsr  tn  two  «ad  ftJialf 
inches  long,  bj  one  and  a-half  bruod.  "nia  \f»M  it  wt  only 
truu(»l«,  but  some-what  indented,  and  dme  ia  ihe  mhiniu  of  • 
]aige  pedunole,  having  a  dianmter  of  ntiul;  haU'»*»-iaA.  Thmt  it 
>  llurd  specimen  in  the  Geological  Museum  it  Jennyn  Stratt. 

From  Ilie  Wealden,  Brook  Point, 


.  Walkeri.     Coneoblou^;;  scule^  Isoadv  tiin  dM. 
This  cone  ia  figured  by  Mr.  J.  F.  Wnlksr,  in  the  AaMU  CBdHtg. 

of  NaL  Hist.  eer.  3,  vol  18  (pl&te  xiii.  9g.  5),  «d  daMnbad**  • 
Oycadeon  cone  (p.  3S4),  two  and  a-half  vadtm  long,  and  k«0  Md 
tiire^-quarterB  in  circnniferenm.  Tlio  gpaofBHO  is  eiidai^  vay 
much  wntcrwom.  Fttrhaps  the  speuimcD  in  the  Blitllb  Mwaitt 
bam  which  the  four  soales  [VlaXe  VI.  ¥ig.  7)  wen  datwa,  belonge 
to  this  species. 

From  a  phosphatio  depoait  in  the  Lomr  Gneniaad,  at  ButAj, 
Bedfordshire,  probably  of  Wealden  nge. 

6.  C.  shortcut.      Cone   aphericoJ ;    Bcales  M  deep  as  thqr  ttfi 
:    broad.     (Plate  VI.  Fig,  8).  . 

I        This  cone  ie  very  much  compressed  riBd  liuj^feudj  JpnMl'n^ 
but  ia  evidently  different  from  the  othere. 
From  the  Orford  clay  of  Willahiro. 

7.  C  primigpog.  Cone  ovate :  Boale§  as  broad  M  Hiej  KB  itftp. — 
Pmu*  pn"mfl^ca,  Lindl.  and  Uutt.  Fosb.  11  TsM.  186.  PinUu  fH- 
1^/rF-.H,  .M,,iiis,  Cnt.  p.  la. 

The  scales  of  this  cone  are  six  deep  and  six  round.     Each  one  ia 
dOated  at  its  ertremity,  and  gradually  thins  away  towards  the  axis. 
From  the  Inferior  Oolite  at  fiurcott  Wood  and  Livingstone. 

8.  C.  BruHoius.  Scalee  twice  aa  broad  as  they  are  deep.  (Plat« 
yi.  Fig.  4  and  5.) 

The  single  apecimeD  of  tlus  epedes  ts  a  fragment  from  the  base  of 
a  targe  cone.  It  is  inm  the  collection  of  the  late  Robert  Brown. 
Ihe  fragment  ts  two  inches  in  diameter.  The  very  broad  scales 
etsUy  separate  it  from  the  other  species. 

Locally  unknown. 

9.  (?)  2(uma  eratta,  Lindl.  and  Hutt  Fobs.  Flor.  t  136.  This  is 
probably  a  Oycadean  cone.  The  authors  of  the  "  Fossil  Flora"  de- 
cribe  it  as  having  "  in  transverse  section  numerous  seeds  lying 
below  the  thickened  ends  of  the  scales  at  a  oonsiderable  distvice 
from  the  thick  axis."  It  is  too  imperfect  to  decide  positively  as 
to  itfl  afiSnities. 

From  the  Wealden,  at  Tarenlaud,  Isle  of  Wight 
There  is  a  cast  in  white  sandstone  of  a  vegetable  organism, 
probably  Cycadean,  but  whether  part  of  a  trunk  or  of  a  fruit  I  am 
Biuble  to  determine,  from  Brora,  presented  to  the  Qeological  Museum, 
Jermyn  Street,  by  Sir  Rod.  I.  Hurchison,  Bart  I  notice  this  here 
that  I  may  Busiest  to  those  who  have  aa  opportunity  of  visiting 
the  Secondary  deposits  of  the  North  of  Scotland,  how  desirable  it 
ti  to  have  additional  specimens,  so  as  to  det«rmine  more  accurately 
the  nnarkably  interesting  Floi&j>f  theae  beds. 
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EXPLANATION  OF  PLATE  VI. 

Fig.  1. — Cyeadeottrobut  ovatut, 

„  2. — Longitudinal  section  of  same. 

y»  3. — C.  truneatujt, 

„  i.—C.  Brunonis. 

„  6. — Portion  of  a  longitudinal  section  of  same  (twice  the  natural  size). 

,1  6. — C,  tumidui, 

i}  7. — Four  scales  of  a  water-worn  cone,  showing  the  bases  of  the  two  seeds  onder 

each  scale. 

„  8. — C.  tphitrinu. 

,»  9. — C,  elegant. 

•«•  I  am  indebted  to  my  colleague,  Mr.  W.  Carmthers,  F.L.S.,  for  the  use  of 
this  Plate,  which  has  already  appeared  in  the  **  Journal  of  Botany,"  for  January, 
1867,  together  with  the  descriptions  of  the  species  which  accompany  it,  to  whioh 
latter  the  author  has  made  several  additional  notes. — H.  W. 


ni.  Note  on  the  late  Colliery  Explosions.* 
By  John  Rope,  C.E.,  F.G.8. 

THE  recent  deplorable  explosions  in  the  Bamsley  and  North 
Staffordshire  Coal  Fields  have  again  called  attention  to  the 
coincidence  of  such  terrible  accidents  with  a  sudden  fiedl  of  the 
barometer,  by  which  they  are  so  frequently  preceded,  suggesting  the 
idea  that  they  may  be  to  some  extent  connected  as  cause  and  effect, 
and  perhaps  the  following  facts  may  induce  a  belief  that  there  is 
truth  in  the  supposition. 

Some  years  since  (in  1848)  my  attention  was  called  to  a  well  at 
Whittinghara,  on  a  farm  then  and  now  occupied  by  Mr.  John 
France,  about  four  miles  N.W.  of  Preston,  in  Lancashire,  celebrated 
in  the  district  as  "  the  blowing  well."  This  well  was  sunk  for  the 
purpose  of  supplying  the  farm  buildings  with  water,  but  after  going 
down  about  eighty  feet  in  vain,  the  work  was  abandoned,  and  the 
well  was  covered  with  a  large  flagstone,  with  a  hole  through  it 
for  the  chain  used  in  placing  it  on  the  well.  It  was  then  noticed 
that  the  well  answered  the  purpose  of  a  weather  glass,  for  whenever 
the  barometer  fell  wind  blew  out  of  the  well,  and  when  it  rose  the 
draught  was  inwards,  and  with  more  or  less  force  according  to  the 
rapidity  of  the  change.  The  tenant  occasionally  put  a  tin  horn  into 
the  hole  in  the  flag  and  then  the  sound  could  be  hoard  at  a  consider- 
able distance. 

Some  time  after  this  I  had  occasion  to  sink  a  well  for  a  cesGnpool 
to  get  rid  of  the  offensive  residue  from  some  chemical  works.  This 
was  sunk  about  twenty-eight  feet  deep  in  dry  loose  sand,  and  it 
was  arched  over,  leaving  no  opening  but  a  pipe  through  which  the 
liquid  refuse  was  passed  when  required.  This  well  acted  in  the 
same  way  as  the  above,  as  was  soon  made  unpleasantly  evident,  for 
when  the  atmospheric  pressure  was  decreasing,  the  air  came  firom  the 

^  This  communication  was  sent  to  the  Editor  on  the  1 0th  of  January.  From  the 
eyidence  since  g^ven  at  the  Inquest  on  the  Bamsley  accident,  it  appears  that  the  ooal- 
owners  proyid^  a  harometer  and  ordered  extra  firing  in  the  upcast  shaft  when  the 
glass  fell  rapidly,  so  that  it  seems  the  effect  of  rapid  atmospheric  changes  was  known, 
and,  to  some  extent  at  least,  provided  for ;  but  we  still  think  Mr.  Rofe's  note  deserring 
j)nblication,  as  collateral  evidence  of  the  Atmospheric  action  alluded  to. — Edit. 


wtBf  IbmmL  to  4t  oiMgwIwIili  Butettt  ifitta  no  oiwniiw  Tk|iuaf  sow 
ths  oMBpooL  Ott  oontinvinc  my  nlmi  utiiiilii  iritit  •  iMmiMtar  S 
ftnnd  abiaaErenlte  to  OoM  «t  tfa» '<1dowJi«  irdl "  at  Wbittbe^iMK^ 

haaxpeolad.    TheaBE-m  ttwirall.  on  wit  dimJBntiao  itf  flia  •taM»i. 
flMrio  pgBMUfB,  would  iMwe— rity  tctgtaA  md  pus  from  tiw  woOt  ■ 
md  CB  ci^  imsMM  of-pnmne  tbe  tarcne  aiMt  tak*  piMe. 

Kov  if  we  iffify  tLis  nMonii^  to  a  ooal  miiM^ -wlikb,  &c  the  pa»t 
pMe  of  tbk  atgHiuo^  nqr  be  oooeidared  u  maidy  mi  immoBM 
lAtemaMm  MaKTitioBi  anmeoted  with  tba  extemel  itBomdiner 
■^  hy  Aa  19  and  down  out  ihafts,  we  ilionld  e^eot  die  m  m  fbal 

if  t)i;U  -■xivaisiiTii  w-.Ti'  su.l.!.:'ii  aii.l  ■^n-Al  it  would  proheWy  B^P^ 
as  much  nir  iis  tho  upcast  was  pa^aing,  without  drawing  en  ecp£> 
valeot  quantity  of  &e^  air  tlirough  the  downcast ;  and  at  the  MOM'' 
time,  by  tJie  diminution  of  the  pressure,  the  gas  generated  tx  ma^ 
fined  in  the  pores  and  fissures  of  tlie  coal  would  be  e:q>aaded  at  ael 
free  more  rapidly,  and  thus  oauso  An  excess  of  gn.G  in  the  air  oi  Hw 
mine,  wbich.  if  it  meets  with  nn  open  lamp,  a  smokcr'a  p90i  or  h^ 
other  means  of  ignition,  spreads  death  and  destruction  annmd. 

It  may,  perhaps,  be  remarked,  that  if  sudden  variatioiu  cf  ateoiK 
pheric  pressure  acted  in  this  M-ay  there  would  be  more  eiplotjowtf 
than  there  are ;  but,  fortunately,  these  dreadful  aocidenta  leqidn  ft 
concurrence  of  circumstances  to  cause  them.  There  murt  be  an  exoeu 
of  gu  in  the  mine,  and,  at  llie  tame  lime,  whether  from  accident  or 
GBieieeeneBs,  a  means  of  ignition.  Tbe  chances  are  that  these  would 
be  only  oocasionatly  concurrent,  and  then,  only,  exptosions  would 
take  place. 

The  leeaon  to  be  drawn  from  these  remarks  is  that  cool  proprie- 
ton  should  take  especial  notice  of  any  considerable  fall  in  the  baro- 
meter,  and  at  snch  times  force  an  extra  ventilation  either  by  additional 
filing  at  the  upcast,  by  a  steam  jet,  or  by  any  other  means  which 
fteir  experience  may  suggest;  but  by  some  means  or  other  they 
■hoold  increase  the  ventilation  when  any  sudden  diminution  of 
atmospheric  presaure  t^ea  place. 

If  Uiere  should  be  nothing  new  in  tbe  above  remarks,  I  make  no 
excuse  for  offering  them,  because  the  consequences  of  these  explo- 
nooB  are  so  aw&l  that  it  becomes  the  duty  of  every  one  to  suggest 
any  precautionary  measures  be  may  have  reason  to  believe  could,  in 
any  degree,  tetid  to  prevent  them,  even  at  the  risk  of  exposing  hia 
ignorance  of  what  may  have  beeu  already  carried  into  practice. 

ly. — Ok  aoHK  FosBiu  from  thk  Lowib  Silcbian  Books  ow  thx 
South  or  ScotiiAmd. 

Bj  EeHST  AlLITHI  NtCHOUOH,  B.Bq. 

{PLATE  Vir.) 

r'  howec  Silurian  Bocks  of  the  South  of  Sootland,  below  tbe 
level  of  the  Wrae  Limestone  of  Peeblesshire,  though  of  ft 
t*iiiATiiwi.  and  litde  altered  by  igneooB  ag^nxiy,  hav«  u  ^vib  ^ 
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but  few  of  the  higher  forms  of  animal  life.  Two  species  of  a 
phyllopod  crustacean,*  (PeUocaris  aptychoides  and  P.  Harknetsij 
Salter),  were  discovered  by  Prof.  Harkness,  along  with  the  first 
Brachiopod  found  in  these  deposits,  the  Siphanotreta  micfda  of  McCoy. 
Another  crustacean  of  an  eJlied  genus,  described  by  Mr.  Heniy 
Woodward,*  and  named  by  him  Disdnocaris  Broumiana,  was  dis- 
covered last  year  in  the  neighbourhood  of  Mofiat,  by  Mr.  D.  J.  Brown. 
Besides  the  above,  there  occur  traces  of  the  action  of  marine  worms, 
and  I  have,  in  addition,  found  one,  possibly  two,  species  of  lAngvlay 
a  thin-walled  Orthoceras,  or  Pteropod,  and  some  curious  spine-like 
bodies,  probably  referable  to  crustaceans.  With  the  exception  of 
these  scanty  remains,  the  strata  under  consideration  have  yielded  no 
fossils  higher  in  the  scale  of  existence  than  Oraptolites.  In  no 
other  British  deposit  do  we,  however,  find  a  greater  profusion  of 
these  beautiful  and  characteristic  fossils,  or  a  greater  number  of 
specific  types.  It  is  the  object  of  this  commimication  to  describe 
certain  new  forms  of  Graptolites  which  have  come  under  my 
notice,  together  with  one  remarkable  genus,  apparently  allied  to  the 
OraptoliiidcR,  though  probably  representing  a  different  order. 

Corynoides  calictdaris,  gen.  nov.  (Plate  VII.  Figs.  9-11).  In  the 
more  anthracitic  shales  of  Dobbs'  Linn,  and  of  Hart  Fell,  near 
Moffat,  there  occur  certain  singular  fossils,  for  which  I  have  adopted, 
at  Prof.  Harkness*  suggestion,  the  generic  name  Corynoides,  and  have 
appended  the  specific  title  calicvilaria.  These  occur  in  the  same  state 
of  fossilization,  as  do  the  Graptolites,  viz.,  as  flattened  pyritoos 
impressions,  and  though  often  occurring  in  considerable  number,  they 
present  a  great  similarity  to  one  another  in  size,  and  in  their  general 
characters.  The  stipe  varies  in  length  from  one-third  to  half  an 
inch,  and  has  an  average  breadth  of  one-twentieth  of  an  inch ;  the 
base,  or  proximal  extremity,  is  provided  with  two  small,  slightly 
diverging  spines  or  mucros  (Fig.  9),  which  are  wanting  in  other 
less  perfect  specimens,  when  the  stipe  terminates  below  by  tapering 
to  a  point  (Fig.  10).  There  are  no  cellules,  the  lateral  margins  of 
the  stipe  being  perfectly  plain;  but  the  polypary  expands  at  its 
distal  extremity  into  a  sort  of  cup  or  calyx,  the  free  edge  of  which 
is  divided  into  four  or  five  equal  or*  unequal  teeth.  There  are  no 
certain  traces  of  any  central  solid  axis,  but  the  surface  of  the  stipe 
is  sometimes  striated.  From  the  above  description  it  will  be  evident 
that  Corynotdea  forms  a  simple  hollow  tube,  probably  corneous, 
provided  with  a  single  or  double  radicle  or  mucro,  and  developed 
distally  into  a  cup-like  "  hydn)theca."  Unlike  the  QraptoIiHday  proper 
Corynoidea,  has  evidently  been  composed  of  a  single  polypite  only, 
though  it  resembles  the  typical  Graptolites,  in  having  been  apparently 
free  and  oceanic,  and  in  the  possession  of  a  corneous  or  sub-ceJcareous 
test  or  polypary.  Corynoides  seems  to  be  most  closely  analogous  to 
some  of  the  Coryntda  or  TubtdaridcB  of  our  own  seas,  especially 
resembling  such  forms  as  Coryomorpha^  in  which  there  is  but  a  single 
polypite.  It  cannot,  however,  be  considered  to  be  absolutely  refer- 
able to  the  CarynidcB,  since  no  known  Gorynid  exists  as  a  free-floating 

^  8e»  Quart  Joum.  Geol.  Soo.  YoL  xix.,  p.  87.        '  Op.  dt.,  Vol.  xiii^  p.  60^ 
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«Dd  indeptadent  ongaiium,  mioli  as  CorfrnMes  ieenw  nadoaUedly  to 

IXfiognpmu  MmUtr^armU,  n,  tp.  (Plate  YII.  Tigs.  12-16).  TUs 
Ullimto  nndeaaribed  speoies  seems  to  oonstiinto  a  trmnsttion-fofm 
lieiweeu  OorfnoUeB  and  tibe  true  Ghaptolitos,  being,  however,  itself 
njftusMe  to  the  latter,  and  belonging  to  the  geniu  IHplogr€m9m, 
The  st^  is  flattened,  simple,  from  one-third  to  half  an  inon  in 
lengtli,  eeUnlifaroTis  an  the  two  sides  fi)r  a  short  distance  above,  and 
topsrmg  nadnally  towards  the  base,  so  as  to  form  a  long,  pointed. 
n<«-H»lnimtmwis  portion  or  rediole,  which  ooonpies  half  or  more  of 
liie  entirB  length  of  the  stipe.  The  axis  is  capillary,  usually  pro- 
loBoed  beyond  the  oeThiliferoas  portion  of  the  stipe,  and  apparnitfy 
doiula  in  its  composition,  as  shown  by  its  occasionally  qilitting  at 
Ae  summit.  Oellnlif erons  portion  of  the  stipe  from  one-tenth  to 
€B0-«igbth  of  sn  inch  in  breadth,  bearing  from  three  to  six  oelliiles 
on  eadi  side,  snd  terminsting  above  abruptly  by  a  straight  or  carved 
maigin,  which  is  nsnally  fringed  with  tonninal  cellules.  Cellules 
pointed,  about  eighteen  in  the  space  of  an  inch,  formingaveiy  acute 
an|^  wiUi  the  axis  (about  16  degrees) ;  their  upper  portionB  more 
or  less  bee;  the  uj^per  margin  of  the  dentide  directed  at  ri^ 
an^M  with  the  axis,  or  more  or  less  downwards.  In  some  of  my 
spaoimMis  tiie  broad  and  topezing  radicle,  which  characterises  tlie 
meoiea,  is  present,  but  the  lateral  oellules  are  reduced  in  number 
(^gs.  13-1«),  or  seem  even  to  be  altogether  absent  (Figs.  15),  when 
the  stipe  terminates  in  a  curved  or  straight  celluliferous  margin. 
The  xx)inted  denticles,  which  are  seen  in  these  cases,  may  possibly 
not  be  true  cellules,  but  may  be  due  to  breakage  of  the  stipe,  and 
under  any  circumstances  this  form  would  appear  to  be  only  a  variety. 
In  the  extreme  cases,  as  in  .Fig.  15,  there  seems  to  be  a  close 
approximation  to  Corynoides,  Loc. — Shales  of  DufFkinnel  Bum, 
near  Wamphray. 

Diplograpsus  aecuminatus,  n.  sp.  (PL  VIT.  Figs.  16-17.)  I  have 
proposed  this  name  for  a  species  of  JDiplograpsuSy  which  occurs 
pretty  generally  in  the  Dumfriesshire  sh^es,  and  is  certainly  dis- 
tinct from  any  described  British  species. 

Spec,  6%ar.— Stipe  celluliferous  on  both  sides ;  usually  not  more 
than  half  an  inch  in  length,  seldom  reaching  one  inch ;  average 
breadth  one-twentieth  of  an  inch ;  tapering  gradually  towards  the 
base,  where  it  ends  in  a  long  and  pointed  radicle.  Axis  slender, 
capillary,  often  prolonged  beyond  the  celluliferous  portion  of  the 
stipe,  for  a  quarter  to  half  an  inch.  Cellules  about  twenty  in  the  &pace 
of  an  inch,  alternating  distinctly  with  one  another  on  the  two  sides 
of  the  stipe,  and  projecting  as  prominent  teeth,  the  free  extremities 
of  which  are  generally  acute  and  sub-mucronate,  sometimes  rounded 
off  and  obtuse.  The  cellules  are  usually  one-third  as  broad  as  they 
are  long ;  their  outer  margin  is  straight,  or  slightly  curved,  and  their 
upper  margin  at  right  angles  with  the  axis — sometimes  directed 
upwards,  rarely  downwards.  This  species,  when  well-marked,  as  in 
I^.  16,  is  easily  recognized  by  its  pointed  radicle,  which  graduallT^g 
beocmes  continuous  with  the  body  of  the  stipe,  its  smaU  wid!li\i,  wiH 
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few  cellules  in  an  inch,  and  the  marked  alternation  of  the  toothed  and 
angular  denticles.  These  characters  seem  to  me  to  entitle  it  to  rank 
as  a  distinct  species  ;  but  the  genus  Diplograpsus  is  in  such  an 
unsatisfactory  condition,  that  it  may  eventually  turn  out  to  be  a 
variety  of  some  previously -described  species.  I  have  included  some 
forms,  in  which  the  denticles  are  rounded,  instead  of  angular,  as  the 
cellules  distinctly  alternate,  and  the  stipe  commences  in  a  pointed 
radicle  (see  Fig.  17)  ;  but  I  doubt  whether  these  are  differences  of 
variety  or  specific  distinctions.  D.  aeunUnaius  somewhat  resembles 
Oraptoliihus,  {Diplograpsus)  angustifoltuSf  of  Hall,  but  is  certainly 
distinct.  It  is  also  not  unlike  a  species  which  occurs  in  the  Skiddaw 
Slates,  and  has  been  doubtfully  referred  by  Mr.  Salter  to  D.  pristU, 
Loc. — Dobbs'  Linn,  Duffkinnel  Burn ;  Gurple  Linn,  in  Dumfries- 
shire. 

Didymograpsus  anceps,  n.  sp.  (Plate  VII.  Figs.  18-20.)  This 
peculiar  form  of  Didymograpsus  differs  from  all  others  with  which  I 
am  acquainted,  in  the  total  absence,  or  very  rudimentary  condition, 
of  the  radicle  or  initial  point.  So  much  is  this  the  case,  that  it 
might  at  first  sight  be  considered  to  be  merely  a  mono-prionidian 
Oraptolite,  accidentally  bent ;  but  this  supposition  is  negatived  by 
the  fact  that  there  occur  numerous  specimens,  the  branches  of  which 
are  bent  at  the  same  angle  and  in  the  same  way,  while  tha  serratures 
point  in  the  same  direction  in  both  branches. 

The  frond  consists  of  two  stipes,  coming  off  from  a  point,  which 
is  not,  as  a  rule,  marked  by  any  radicle  (Figs  19-20),  though  a 
minute  mucro  is  to  be  discovered  in  some  specimens  apparently 
belonging  to  this  species  (Fig.  18).  In  these  cases  the  mucro  is 
internal,  and  the  cellules  are  on  the  outer  or  convex  side  of  the 
frond.  Considering  this  as  the  normal  position,  the  stipes  bend 
downwards  from  their  origin,  including  between  them  an  angle  of 
20°  or  thereabouts,  and  extending  in  a  straight  or  slightly  curved 
direction  for  a  greater  or  less  distance.  The  stipes  rapidly  attain 
their  maximum  breadth  (nearly  one  line),  retaining  the  same  dimen- 
tions,  and  showing  no  signs  of  terminating  as  far  as  seen — a  length 
of  two  inches  being  reached  in  the  larger  specimens.  Cellules, 
twenty-five  to  thirty  in  the  space  of  an  inch,  their  extremities 
rounded  off,  and  their  margins  strongly  curved,  so  that  the  denticles 
are  separated  by  hidentations,  which  are  rounded  at  the  bottom,  and 
extend  about  half-way  across  the  stipe  (Fgs.  18«.  20a.)  Sometimes 
there  are  minute  pustules,  or  circular  depressions  in  the  centre  of 
each  denticle,  where  it  joins  the  body  of  the  stipe,  but  this  does  not 
seem  to  be  at  all  constant. 

This  species  is  very  easily  distinguished,  both  by  the  absence  of 
any  prominent  and  conspicuous  radicle,  and  by  the  peculiar  form  of 
the  cellules,  in  which  latter  respect  it  differs  from  all  British  species, 
and  closely  resembles  Graptolithus  {Didymograpsus)  divarieaiua, 
Hall,  which  is  found  in  the  Hudson  River  Group.  Loc, — ^Dobbs's 
Linn,  near  Moffat. 

Didymograpsus  jlaccidw,  Hall,  Sp.  (Plate  VII.  Figs.  1 — 3.) 
Tbia  exceedingly  distinct  and  beautiful  species  appears  to  be  ideu- 
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tical  with  the  Graptollthw  Jlaeeidua  of  Hall,  vhivh  occurs  in  Uio 
Ctica  SIat«,  the  American  eriuivalent  of  oui  Upper  Llandoiilo  Kocks. 

1  am  not  awAre  that  it  has  been  before  Teco^zed  as  occurring  in 
Oivot  Britain,  but  I  have  found  it  in  tolerable  plenty  in  the  anthra- 
oitic  slialea  of  Dobbs'  Linn  and  Hart  Fell,  near  Mo&t.  For  its 
Bperafic  cbarnctera  I  may  refer  to  Hall's  lieecription,  (GraptoHtea  of 
the  Quebec  Group,  Supp.  p.  143,  Plate  IL,  Figs.  17-19.) 

D.  JUKcidvt  is  at  once  distisgutjshed  from  all  other  species  of 
Didymoyrapmu,  by  the  slender  and  flexuoua  stipes  (Fi^.  1),  each  of 
which  may  attain  a  length  of  nenrly  half  a  foot,  without  showing 
any  sign  of  a  t«.-rDiination.  The  cellules  are  on  the  convex  aide  of 
the  frond,  the  ilenticlca  angular  or  rounded.  The  muuro  is  on  the 
ooDcave  side  of  the  frond,  sometimes  short  and  obtuse,  ae  in  Hall's 
sprairoons  ;  sometimes,  however,  attaining  a  length  of  one'tenth  of 
an  inch.  In  most  of  the  specimona  in  my  possessioD,  the  margin 
opposite  to  the  mucro  ia  ornamented  with  three  small  spines  (Figs. 

2  and  3),  one  directly  opposite  to  the  radicle,  and  one  springing 
from  the  apex  of  the  first  cellule  on  each  side.  On  a  ciir¥ory  ezamia;* 
ation  the  entire  frond  may  bo  confounded  with  GrajtloUlliiu  tawi^ 
unless  the  presence  of  a  radicle  should  be  detected. 

Diplograptut  (foadri-mueronalui.  Hall,  ap.  (Plato  VH.  Figs,  6-8.) 
This  is  another  Utica  Slate  species,  which  I  have  found  in  the  shales 
of  Dobbs'  Linn,  though  it  is  not  of  common  occurrence.  It  has  a 
considerable  resemblance  to  D.  Whitjieldi,  Hall  (Fig.  4),  but  is 
altogether  a  larger  form,  and  is  distinguished  by  the  fact  that  each 
oellole  is  provided  with  two  mucronate  points,  one  arising  from  each 
angle,  whereas,  in  the  latter  species,  there  is  only  one  such  macro  to 
Mtch  denticle.  For  the  specific  characters  of  D.  quadri-natcronfUut, 
Hall's  description  should  be  consulted.  ("  Qraptolites of  theQuebeo 
Gioap,"  Supp.  p.  144,  plate  xiii.  figs.  1-10.) 

Dipla^apmi  Whitfield*,  Hall,  sp.  (Plate  VII.  Figs,  i  and  4a.) 
I  believe  tluE  species  has  usually  been  confounded  with  D.  mttero* 
matM*,  Hall,  (Fig.  6),  especially  as  they  often  occur  together.  The 
two  are,  however,  distinguished  from  one  another  by  good  charao- 
ton.  In  D.  Whitjieldi  the  denticles  are  "  shallow  and  angular," 
whilst  the  mucros  are  rigid,  and  maintain  a  persistent  horizontal  or 
■li^tly  upward  direction.  In  D.  Mucronalm,  on  the  other  hand, 
the  denticles  are  prolonged  into  slender  and  prominent  teeth, 
fnmished  at  their  extremities  with  flexible  spines,  which  have  no 
constant  position,  but  are  twisted  in  every  direction,  (see  Fig.  Ba.) 
For  the  description  of  D.  WhitfieJdi,  see  Hall's  Paleeontology  of  Kew 
York,  Vol.  iiL  supp.  p.  616.  Loe. — Common  in  the  anthraoido 
■hales  of  Glenkiln  Bum,  Dumfriesshire. 

Genu  of  GraploUUs  (Plate  VII.  Figs.  21-24.  The  occurrence 
of  minute  bodies,  possessing  a  graptolitio  texture,  provided  with 
a  oomeons  envelope,  and  differing  in  form  from  all  known  spe- 
cnes  of  gmptolites,  was  first  investigated  by  Professor  James  Hall, 
to  whom  we  owe  so  much  of  our  knowledge  of  the  Qraplolitidm, 
(See  Palseontology  of  New  York,  vol.  iii.,  supplement  and-  "  Grap- 
toHtea  of  the  Qoebeo  group,"  pp.  33-35 ;  plate  B.,  &gt.  Wl^*^. 
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These  curious  fossils  were  considered  by  him  to  be  the  gem 
or  embryonic  forms  of  Graptolites,  and  there  can  hardly  be  an, 
doubt  as  to  the  correctness  of  this  conjecture.  Numerous  bodiei 
very  similar  to  those  described  by  Hall,  occur  in  the  graptoliti 
shides  of  Dumfriesshire,*  and  have,  in  all  probability,  a  simila 
origin.  It  should  be  observed  that  the  form  and  texture  of  thefi 
germs  constitute  a  strong  argument  against  the  conclusion  that  th 
Qraptolitidod  are  Polyzoa,  and  support  those  who  wish  to  place  th 
Graptolites  among  the  Hydrozoaf  a  view  which  is  further  sustaine 
by  tibe  occurrence  of  forms  like  Carynoides,  and  by  the  discovery  c 
bodies  resembling  ''  ovarian  vesicles,"  as  noticed  by  Hall  and  b; 
myself,  (see  op,  ciL  supra,  also  the  Geologioal  Maoaziite,  Octobei 
1866.) 

It  is,  of  course,  in  most  cases  impossible  to  refer  the  embryoni 
Graptolite  to  any  known  adult  form;  still,  this  can  sometimes  b 
done  with  tolerable  certainty.  Thus,  in  the  anthracitic  shales  c 
Hart  Fell,  where  Diplograpsus  pristis  is  the  predominant  speciei 
there  occur  innumerable  germs,  which  in  their  more  advanced  stage 
appear  referable  to  the  above-mentioned  species.  Among  them 
three  main  varieties  present  themselves,  which,  are  probably,  merel 
as  many  different  stages  of  development.  The  first  and  younges 
of  these  consists  simply  of  a  mucronate  radicle,  or  initial  poin' 
sometimes  slightly  dilated  at  its  distal  extremity  (Fig.  21).  Whe 
further  advanced  the  radicle  is  seen  to  be  surmounted  by  an  oval  c 
heart-shaped  mass  (Fig.  21  a),  which,  as  a  further  step,  become 
gradually  indented  (Fig.  21  5),  and  is  developed  into  the  primar 
cellules.  Wlicn  next  seen  tlio  radicle  is  inconspicuous,  and  th 
young  form  now  differs  from  the  adult  in  size  only. 

Another  very  common  form,  which  is  certainly  referable  to  som 
di-prionidian  species,  consists  of  a  pointed  radicle,  terminating  in,  c 
giving  origin  to,  a  solid  axis,  the  lower  part  of  which  is  embrace 
by  two  semi-circular  lobes,  which  are  so  arranged  as  to  altemat 
distinctly  with  one  another,  leaving  the  upper  part  of  the  axis  bai 
(Fig.  22).  When  further  developed,  two  additional  lobes  or  cellule 
are  superimposed  upon  the  first,  the  alternation  being  stiU  mail 
tained  (Fig.  23). 

Otlier  germs,  again,  appear  to  belong  to  mono-prionidian  speciei 
Like  the  last,  these  seem  to  commence  simply  as  a  pointed  radicl< 
In  the  process  of  development  a  delicate  solid  axis  is  produced  froi 
the  apex  of  the  radicle,  proceeding  from  one  side  of  it,  and  not  froi 
the  centre.  From  the  base  of  this  axis,  and  also  on  one  side  only, 
small  semi-circular  lobe,  or  cellule,  is  developed,  being  applie 
partly  to  the  axis  and  partly  to  the  radicle  (Fig.  24).  No  moi 
advanced  stages  of  these  unilateral,  or  mono-prionidian,  germs  hav 
as  yet  come  under  my  notice. 

1  The  first  notice  of  these  embryonic  forms,  as  occnring  in  Britain,  came,  I  belieri 
from  Mr.  W.  Camithcrs,  who  described  and  tiered  a  small  germ,  which  he  cos 
fiidcred  tabe  referable  to  his  Dipfofrapsut  tricomit,  (See  Annau  and  Magazine  c 
mtoral  History,  Vol.  iii.  No.  13,  p.  26). 
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EXPLANATION  OF  TUTE  VH- 
Fif.  1.      DitfymefrrpnuJIacridai  (Hull.  (p.).  not.  t'lta. 

I  a.  Portiun  of  tbc  iiipc  of  tho  um?  cnlargod, 

S.     Portion  of  U.  flteeidui,  ■buning  tb«  rnJicU,  with  Ikrve  smull  spinea  on  the 

apnosito  mugin. 
1.     AnatbcT  «[>ciclinDt),  *ith  a  lani^i  ndiflc. 

4.  IHptli}r»pnai  WkilJItlii  (Hall,  ep.),  unt.  aizv. 
t*.  Tho  Mdie,  Rnlnr^il. 

5.  J)ipfofrapimt  muoviidfiu  (Kull.  ipOi  lul.  8LIU.     Intmdiiccil  fuT  compuiioa 

with  D.  Whilfltldi. 
i  B.  PnrlioB  of  the  same,  ealKr^. 

0.  biplBfraptu*  qaadei-muftiialM  (QkII.  ip.],  tttX,  sila. 
6  a.  Portion  of  tbe  asnio,  enlarged. 

1.  Ebiargement  o!  a  partiou  uf  i).  guidri-mmrimtttu,  aJWr  Haiti  ahowiiif 

the  two  Epines  sniing  from  eat'a  mIIqId 

8.  TmiUTvne  iMlion  of  tbir  llip^  of  D.  qHndri.mv<Timtit»t.  iftct  IlaU. 

9.  Oiryneida  alicularu  {gen.  noT.),  nat.  ««o.    9  a.  Tb«  liimo,  onlargad. 

10.  Ditto,  with  ■  lingle  mncro.     1 1 .  Cup  of  Corfitaid*;  onlvged. 

13-     JUplcgmptiii  titinlari/annii  (n.  >p.),  not.  sin.     1 2  a.  Tho  ■nmt.  mcpilled, 

11,  uil  13  a.  Ditto,  in  which  thiiliiteral  coUulct  sin  reduced  in  numbar.     (Fig. 

13;  nit.  liie,  and  (Fig.  13  a}  enUi^i'd. 
II  and  U  «.  Soandtd  Tarietr  of  D,    ttihularifan»u.  ill  which  tho  Intrml  mIIuUi 

are  (till  further  reduced  in  nnnibi'r.     (11)  nal.  >ixc,  and  (11  a] 

anlaiged. 
li  tai  Ifi  m.  Another  Tan«t}'  of  the  name,  in  vliich  oolj  tho  terminal  ccllultf 

'  MIS  left.  nit.  nils,  and  enlarged. 
It  tsd  IB  a.  Jtiplofrmpnu   aoMiiMtiH,  (el  ap  ),  ordinary  form,  nat  liit  and  I 

eiiUrKsd.     18  i,  I'ortian  of  itipe  of  the  atune,  oDlarged.     IB  ft 

Jtailuit  of  the  aatnr,  mlargod. 
\~  Ki  17  ■>-  Varivi)'  uf  /'.  srum'Hatui,  Iti  ntiich  tlie  cellules  nrc  rouoded,  and 

yrty  tnrinblo  in  shape,  {P.  aHg«,l(foliiii  Ilall.  i)     17  b.  I'ortion 

of  thn  itipD  of  the  same,  enkrged. 
IS.      V'di/mogiapna  anrtpt  (n.  «p.),  with  nidimeDtorj  ruJicle,  luit  aizt. 

IG  a.  Portion  of  the  laoie,  enlari^d. 
IB  and  20.      Ditto,  without  an;  apparont  radicle,  nal.  aiie.     20  o.  PortioD  of 

ilipe,  enlarged. 

II  and  31  a  and  t.  Germs  of  SiploBreptiu  pritlii,  enlarfFed. 
SI  and  23.      Gcmu  of  b  di-prionidian  Gnptolite,  enlarjced. 

2^.     Germ  of  a  mono-prionidian  Uruptolite,  cnhirged. 


V. — Om  the  Abbniq  AMD  Llahceilo  Groups.' 
Bj  the  late  H,  Wtatt-Edoell.   Eiq.,   13lh   Light  Infuntry. 

rlTE  lower  strata  of  the  Silurian  nya^m  are,  us  yot,  but  littla 
known.  Tho  labours  of  Welsh  and  othor  geologists  have 
Iinrapht  (o  liglit  the  large  fauna  of  the  LJjigiiln  flags ;  but  while 
tb?  I'pP'T'^i'nhrKin  hns  thus  Ijopii  cslablishoil  and  oluci dated,  tho 
bf'iis  wIm.-Ii  1[.  iipiniiili  ililv  iiliovc  il,  n.iiuely  tho  "  Arenig  group," 
•nd  the  Llandeiio  tlags,  remain  to  be  searched,  and  a  great  part  of 
fte  respective  fauna  of  each  to  be  described. 

The  Arenig,  or  Skidtlaw,  group  of  Sedgwick  forms  the  base  of  the 
tme  Silurian  rocks;  it  immediately  underlies  the  Llandeilo  f 
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from  which  it  is  totally  distinct,  although  classed  with  them  in 
MuTchison's  ^'  Siluria."  The  name  is  derived  from  Aienig-fEiwr, 
Merionethshire,  where  the  group  is  well  shown  and  full  of  igneous 
rocks:  from  this  locality  Prof.  Sedgwick  and  Mr.  Salter  ohtained 
two  of  the  characteristic  fossils,  Calymene  parvifrans  and  Ogygia 
Selwynti,  He  recognized  the  beds  as  different  from  those  above,  and 
called  them  Arenig  slates,  considering  them  the  top  of  his  Festiniog 
group.  (See  "  Introduction  to  Synopsis  of  Woodwardian  Museum," 
London  and  Cambridge,  1855.)  But  the  group  was  not  well  known 
as  a  distinct  one,  until  the  appearance  of  the  last  edition  of  LyeU's 
*^  Manual  of  Geology  ;'*  since  then  it  has  been  established  more  com- 
pletely by  the  lists  of  fossils  given  in  vol.  iii.  of  the  "  Memoirs  of 
the  Geological  Survey."  In  England  it  is  seen  in  the  lead-mining 
district  of  the  Stiperstones,  Shropshire,  underlying  the  Llandeilo 
flags  of  Shelve  and  Coniden  Hill ;  here  it  is  that  Murchison  more 
especially  describes  it  under  the  name  of  Lower  Llandeilo.  It 
occurs  again  near  St.  David's  Head,  overlying  tlie  Cambrian,  and 
passing  upwards  into  the  Llandeilo  flags ;  here  it  was  first  recog- 
nized by  Mr.  Salter,  who  frequently  cites  this  Jiocality  in  his  "  Mono- 
Saph  of  British  Trilobites,"  now  coming  out  (See  Palaeontogr. 
onogr.) 

The  distinctness  of  our  group  from  the  latter  is  evident  when  the 
fossils  of  each  are  compared.  The  character  of  the  fauna  varies  as 
much  as  it  docs  between  the  Llandeilo  and  the  Caradoo — more  so 
than  between  the  Caradoc  and  the  Lower  Llandovery.  This  will  at 
once  bo  seen  from  the  lists  here  given. 

Arenig. — Ogygia  peltata;  0.  Sehvynti;  Calymene  parvifrans; 
JEglina  hinodosa ;  JE.  grandis  *  M,  caliginoaa ;  Trinucleus  Murchi- 
soiit  ;  T,  Gihhsii ;  Orthoceraa  AveUnei ;  Ohohlla  plumbea ;  Orihis  sp. 
(Whitesand  Bay)  ;    Cucullella  Anglica  ;  Encrinites  (two). 

Llandeilo, — Lower. — Asaijhui  tyrannua;  A,  peltastes  ;  Ogygia 
Buchii  var.  convexa ;  Calymene  Camhrensis  ;  Trinucleus  favus  ;  Lichas 
patriarchua ;  Bellerophon  bilohatus ;  Ilelicotoma  sp. ;  Lingula  granu- 
lata  ;  L,  attenuata  ;   Orthis  slriaiula ;   Cienodonta  sp. 

Llandeilo, — Upper. — Aaaphus  Corndensis  ;  0.  Bttchi,  ordinary 
var.;  Barrandia  {Ogygia)  radians :  B.  Cordai;  Calymene  dupUcata; 
Trinucleus  fimhriatus  ;  Chtirurus  Sedguickii ;  Ampyx  nudvs  ;  Agnostm 
Maccoyi ;  Lingula  Ramsayi ;  B,  perturhaius;  Murchisonia  simplex; 
Modiolopsis  inflaia  ;  Didymograpsus  Murchisoni, 

The  first  fossil  cited  from  the  Arenig  is  from  Whitesand  Bay, 
near  St.  David's  Head.  It  has  recently  been  described  by  Mr. 
Salter  under  the  name  of  Ogygia  peltata ;  this  description  will  be 
published,  I  believe,  in  the  next  volume  of  the  PalflBontographical 
Society.^ 

Ogygia  Selwynii,  the  next  on  the  list,  is  the  most  characteristic 
fossil  of  the  Arenig,  or  Skiddaw,  rocks.  It  is  found  both  in  the 
Stiperstones  district  and  in  North  Wales,  and  serves  to  mark  these 
beds,  just  as  Ogygia  Buchi  does  the  Llandeilo  flags.     Associated  with 

^  This  paper  wss  written  in  March,  1866.    The  Tolume  referred  to,  haa  ainoehaeii 
pahliahed. 
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it  is  Uie  retnorkable  Calyinene  parfi/rons,  first  dcsccihed  from  Tnii 
liirion,  near  Areaig-fawr,  but  found  since  then  in  ShropithirOi 
TriwuUita  MureAitoui  is  from  Cefo-y-Gwyullo,  one  of  the  Stiper- 
etoae  range  of  hilb.  Trinaeleat  Gibbtii  is  from  Whit«»md  Buy.  But 
the  most  notable  genus  of  this  group  is  the  singular  trllobita  JEglina, 
of  whicli  there  are  other  spt-'oies  besides  liio  three  here  given. 
Having  but  seven  body-ringe.  no  rostral  shield,  and  a  large  Jobe- 
less  tAil.  it  is  clnsaod  with  thi*  Ataphi»  family ;  but  at  the  same 
time  the  taroular  gliibeliaand  elongated  eyea  seem  to  connect  it  wif-h 
Semtoplturidet,  one  of  tbe  Olenid/f.  It  is  eminently  clianicteriatic  of 
the  Arenig  period,  where  it  attains  its  highest  develupment ;  and 
this  ganuB  may  be  looked  upon  as  one  of  tho  pnlriitrchs  of  Silurian 
trilobites,  for  it  seems  to  indicate  a  passage  from  ttie  numerons 
OUnida  of  tlie  Upper  Cambrian  to  the  Aaapiadit  of  tbe  succeeding 
fra.  Ropresented  by  one  or  two  Rpeuies  during  the  formation  of  the 
LUndcilo  flags;  this  genus  fades  away  in  tlie  Caradoc.  Of  hUoUk 
theiw  are  but  few  sijcciea  aa  yet  describod.  The  beat  known  are  tho 
Ortttoecrat  Avelinei  and  Lingula  or  Obolelta  plumbea,  which  are  not 
uncommon  in  the  black  sliates  of  tlie  Stiperstones.  The  Uttor 
species  is  the  only  one  I  know  which  is  common  to  the  Aren^ 
■sd  Llandeilo ;  even  this  is  doubtful,  for  tbe  OboleUa  found  at- 
Builth,  and  referred  to  this  spcciea,  is  not  in  every  respect  the  tmme, 
There  is  an  undescribed  species  of  Orthit  found  at  Whitesand  Bay  J 
CtadUBa  Anglica  horn  the  Stiperstonea,  tlie  BryoKoa  Didymograptve 
jcmtnu*  and  Graptopnra.  (Dielyoaema')  sp.  (  ?  soeiaHa)  WbiteMand  Bay 
fepresont  the  inferior  moUusea.  Two  speoies  of  Eucrinitos,  tho  one 
tnm  Shropshire,  and  the  other  from  tbe  St.  David's  district,  eum- 
plete  the  lists  of  tbe  more  common  fossila. 

The  Llandeilo  seritis  consiEte  of  two  distinct  strata,  which  I  have 
before  proposed  to  call  Upper  and  Lower  Llandeilo  flags,  the  latt«r 
kving  nothing  to  do  with  the  "  Lower  Llandeilo"  of  Murohison, 
mire  properly  distinguished  by  Sedgwick,  as  Arcnig. 

It  is  strange  that  the  existence  of  two  beds  making  up  the 
Uuideilo  flags  should  never  have  been  remarked  belbre ;  for  there 
it  as  much  difference  between  tho  subdivisions,  both  in  fossils  and 
aiueral  character,  as  there  is  between  the  Upper  and  Lower 
Liandovery,  which  it  has  been  proponed  to  call  even  diatinct  groups 
—not  that,  as  a  rule,  the  mineral  charactor  of  beds  is  mudi  of  a 
oilfriun  for  their  class ilicuti on. 

I  have  long  thought  that  ttie  true  Llandeilo  ought  properly  to  be 
subdivided  into  two  strata,  but  it  was  not  until  lately  that  I  saw 
these  occurring  together,  and  so  wua  enabled  to  determine  which  was 
the  Wi-jrhi-T,  and  which  the  lower  member  of  the  series.  Neiir  BiiLlth, 
in  Ruinnrsliiii.',  iIiltc  ,'i|>|ii'iii-  tht:  U|ipri-  Lliuiileilo  flags  in  tbe  phapii 
af  blai^  shales  and  line  white  sandstone,  lying  conformably  aa  the 
Upper  Llandeilo,  with  the  associated  volcanic  grit  and  bedded  trapt 
^u  is  seen  in  the  section  (Sheet  No.  5)  published  by  the  Oeologi<»l 
'Auzrey,  which  crosses  the  ehales  and  bedded  trap  of  the  Lower 
LUadeilo  at  the  Oaroeddau  hill,  and  the  grit,  black  shales,  etc.,  re- 
pwenting  th«  Upper  Uaudedlo  near  WeMeld. 
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The  Upper  subdivision  is  also  seen  at  Abereiddy  Bay,  Pembroke- 
shire, in  the  form  of  dark  slate,  and  black  shale  with  graptolites. 
(The  two  most  common  species  found  in  this  shale,  viz.  Didffmo^ 
grapsus  Murchisoni  and  DiplograpBUB  prisHa,  occur  also  at  Bnilth, 
where  they  mark  the  bottom  beds  of  the  Upper  Llandeilo,  just  as 
they  do  at  Abereiddy.     This  fact  may  be  of  importance.) 

The  Lower  subdivision,  on  the  other  hand,  occurs  as  sandy  flag- 
stones with  large  beds  of  limestone  at  Llandeilo«  also  at  NarberUi, 
Pembrokeshire ;  often  it  contains  trap  and  volcanic  deposits  (men- 
tioned before).  In  a  section  near  Llandcilo,  published  in  **  Siluria" 
(p.  57),  the  Lower  Llandcilo  is  made  to  overlie  what  1  suppose  is 
the  Bala  limetonc  of  Bird^s  Hill.     Perhaps  it  is  faulted  against  it 

Besides  the  one  near  Builth  made  by  the  Grcological  Survey,  there 
is  a  section  of  the  whole  Llandeilo  group  near  Llangadock  published 
in  "  Siluria"  (p.  58).  Here  the  E/pper  Llandeilo,  full  of  Oraptolites, 
is  represented  by  shales  thrown  up  into  an  anticlinal  over  the  Lower, 
seen  as  bedded  trap*  flags,  and  limestone. 

The  characteristic  fossil  of  the  whole  Llandeilo  series  is  undoubt- 
edly Ogygia  Buchii  It  is,  however,  of  a  greater  size  and  commoner 
in  the  upper  subdivision;  in  the  lower  it  is  represented  by  a 
smaller  and  more  convex  variety,  with  but  eleven  side-ribs  to  the 
tail.  This  variety  was  recognized  by  Mr.  Salter  some  time  since, 
and  the  name  convexa  was  proposed  for  it. 

Asaphis  tyrannus  and  the  nearly  allied  Asaplus  peltasHeB  are  found 
everywhere  in  tlio  Lower  Llandeilo,  associated  with  the  variety  of  O. 
Buchii  just  mentioned.  These,  with  Calymene  Cambrensis  and  Tnnti- 
eleus  favus,  are  fossils  quite  peculiar  to  tliis  zone,  not  found  in  the 
upper  subdivision.  IJchas  patriarehus  is  a  new  species,  of  which 
my  description  was  published  in  the  GeologioaIj  Maoazink  for 
April,  1866,  Vol.  III.  p.  160.  The  Op^t^e^a  or  ^«Zt co^oma,  mentioned 
in  the  list,  is^  from  Fairfach,  near  Llandeilo.  lAngula  grantdata  is  a 
characteristic  fossil  of  this  stratum.  Orthis  calligramma  is  found  in 
the  volcanic  grit  near  Builth,  and  Orthia  striatida  at  Llandeilo  and 
Narberth.  Associated  with  Asaphua  peltasies,  is  a  small  Ctenodcnta, 
not  uncommon  in  the  limestone  of  Dynevor  Park,  LlandeUo ;  this 
completes  the  list  of  the  common  fossils  from  the  Lower  beds. 

The  genus  Asaphua  is  represented  in  the  Upper  Llandeilo  by  the 
A.  Corndei'taia^  of  Murchison,  which  is  common  at  Gilwem,  near 
Builth.  This  is  the  only  species  that  I  know  of.  The  large  many- 
ribbed  variety  of  0.  Buchii  is  eminently  characteristic ;  curiously 
distorted  specimens  of  it  are  found  in  the  slates  of  Abereiddy  Bay. 
The  genus  Ba/rrandia,  of  which  there  will  be  four  described  species 
when  the  next  volume  of  the  Palseontographical  Society  appears,  is 
peculiar  to  this  zone.  Calymene  duplicata  is  a  common  fossil,  and 
everywhere  accompanies  the  ordinary  variety  of  0.  BuehiH     Cheim- 

1  Ataphus  Oomdensia  belongs  to  the  subgenus  Ptychopyge  of  Ancelio,  which  has 
certainly  more  the  appearance  of  an  Aaaphm  than  of  an  Ogygia.  The  form  of  the 
labrum  seems  too  variable  in  the  A$aphidm  to  be  considered  a  generic  distinction. — 
H.W.E.— (See  Mr.  H.  Wyatt-Edgell's  paper  *•  On  the  Genera  Asapktu  and  6^^, 
A:c.'*  GboT/Ooical  Maovzini,  January,  1867,  Vol.  lY.  p.  14.— Edit.) 
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m  StDJ^mntii,  Barraadia  Conlai.  Aynoslus  Mticeo'ji,  Anpyx  nudiu, 
anil  Trinadeaa  Jimbrialue  are  found  both  at  Biultli  aail  Abereiddy; 
TWnaeffuii  lAoydii  at  Builth  and  L]aiigadoc. 

Of  fihellB,  Bellerophon  bilobatui  is  found  botli  in  tliis  subdiviBicA 
and  the  Inwer  one.  Abundant  in  tho  Caradoc,  tliia  shell  lived  into 
the  Lower  Llandovery  period.  B.  perturbatus  occurs  in  the  slatefl 
of  Abereiddy.  A  gasteropod,  Mtirehiioitia  nmplfxf,  has  lately  been 
found  til  Percerrig,  near  Builin. 

From  Uie  eamo  locality  I  have  seen  specimenB  of  a  Ltngaia  very 
like  Linyaia  piambea,  LinQula  Ramiayi  is  a  common  fossil  at  Abe~ 
riddy  Boy ;  and  a  spieciea  of  Modiolopaia,  called  Jlf.  I'n^fa  by  M'Coy, 
repnsenU  the  lamelli  branchiate  shells. 

The  notes  on  tho  Lkndeilo  flags  Hint  I  have  here  brought  before 
Hie  notice  of  geologists  were  made  during  a  towr  in  South  Wales.  1 
will  add  that  1  think  it  more  than  probable  that  if  the  group  be 
carefully  examined  in  Shropshire  and  North  Wales,  the  same  dia- 
tmctiua  will  be  found  to  exist  between  the  Upper  and  Lower  subdr- 
risioDSof  it. 
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Aum  MiKBCBB.  Dncriptiou  pbj»iqu»  <le  ccitu  tiinlr^r,  par  P.  de  TthihalchelF.- 
P^lfOMloli^ii.  piir  A,  rfAtttiiiic.  1',  Ki-li.  r,  .1  i:.  U':  ViratuiL  8vo.  Pitia,  1866, 
Onmge  ■ooompagne  d'lui  Atlai  grand  in  «o.     IS  platn. 

rB  geol<%ical  portion  of  tLis  work,  to  be  completed  in  t^o 
Tolnmes,  by  H.  de  Tchlhatchefi',  was  intended  to  have  been 
iasoed  at  the  same  time  with  the  Fakeontological  portion,  but  tho 
latter  hAving  been  completed  first,  it  vaa  thougjit  desirable  to 
publish  H  at  once,  ai  a  delay  of  even  a  few  months  might  have  been 
very  prejadicial  to  it.  The  Geology  is  expected  to  be  published  in 
the  ooorse  of  the  present  winter.' 

An  iatzodnctory  chapter  on  the  ''  General  Palfflontological  Besnlts  " 
it  given  by  M,  CArchiac,  who  prefaces  it  with  a  hiatorical  sketch  of 
the  iabooiv  of  previous  inveatigators  into  the  geology  of  this  region, 
fiiQni  the  times  of  Strabo,  Aristotle,  and  Tbeophrastes,  until  when, 
towards  1635,  it  was  first  scientifically  explored  by  Uesers.  Hamilton 
Htd  Strickland,  Spratt,  Edward  Forbes,  Ainsworth,  and  Ch.  Texier. 

Demmian,  Cretaoeous,  and  Lower  and  Upper  Tertiary  formatjons 
oocopy  the  greatest  geographical  area ;  Jurassic  and  Carboniferons 
rtnta  hftve  only  been  observed  in  a  few  and  very  restricted  looalities, 
while  rooks  of  Silnxian,  Permian,  and  Triassic  age  have  not  at 
praoDt  been  determined.  Qoatemary  deponta  are  spread  over 
the  otnmtiy  in  many  places. 

DsvoxuN. — Beds  characterized  by  fossils,  mostly  belonging  to 
the  Xiower  Devonian  of  Western  Europe,  are  found  in  the  North ; 
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among  the  species  are : — Homalonotus  GerviUet,  Ekynehondla  QutrtM" 
geri^  Spirifer  macrapterus,  S.  subspinotus,  S.  Davousti,  OrthU  arlnculari$, 
Chanetes  aardnuUUciy  C.  Boblayei,  and  Pleurodtctyum  problemaiicum 
Two  species,  Orthis  OerviUiei  and  Tentaculites  omatu8,  are  Silurian 
forms. 

In  the  South,  the  presence  of  Bhynehondla  hohniensts,  Spirifer 
Archiaei,  S,  Seminoi,  Choneies  nana,  and  Producius  svbaeuleatus,  would 
seem  to  indicate  rocks  of  Upper  Devonian  age. 

Of  the  49  Devonian  species,  37  are  found  in  the  rocks  of  the 
North,  and  21  in  those  of  the  South. 

Carbokiferous. — ITie  Carboniferous,  like  the  Devonian  formation, 
is  developed  in  two  widely  distant  localities,  each  of  which  presents 
a  distinct  horizon. 

In  Anti -Taurus  (E.),  have  been  found  Productus  semi-reiiculatHi, 
P.  Flemingii,  and  Spirifer  ovalis,  which,  though  a  very  scanty  fauna, 
suggests  the  representative  of  the  Carboniferous  Limestone  ;  and  on 
the  shore  of  the  Black  Sea,  in  Paphlagonia,  are  coal-strata,  which 
have  yielded  Lepidodendron  caudaiunit  Sigillaria  Candollei,  S.  Schh- 
theimii,  Stigmaria  ficoidesy  Calamites  Suckovii,  and  C.  duhius, 

JuRASSio. — Four  species  of  Ammonites  (A.  tartindcatus,  arduen- 
nensis,  plicatiUs,  and  tatricus),  discovered  in  the  grey  limestones  of 
Galatia,  seem  to  indicate  an  extension  of  the  Oxford-Clay  horizon, 
which  is  one  of  the  most  constant  of  the  Jurassic  formations. 

Cretaceous. — ^Yellow  limestone,  in  the  Province  of  Pont,  with 
OrbitoidcSy  Pecten  quadricostatus,  Exogyra  Pyrenaica,  Osirea  vesicuiam, 
0.  larva,  and  Otostomay  represent  the  Upper  Chalk  of  the  West  of 
•Europe,  and  their  identity,  both  zoologically  8uid  lithologically,  with 
beds  in  the  same  parallel  at  the  foot  of  the  Pyrenees,  is  remarkable. 
Wliite  limestones,  in  Bithynia,  with  Inoccramus  LamarcJcii,  Ananchyta 
ovata,  and  Terehratida  aemiglohoaa,  represent  the  white  Chalk.  The 
presence  of  Rudistes  denotes  the  constancy  of  that  zone. 

Tertiary. — Lower  Tertiary, — The  white  and  grey  limestones  of 
Thracia,  Paphlagonia,  and  Cappadocia  have  furnished  164  species  of 
Invertebrata,  of  which  nearly  half  have  also  been  found  in  the  Lower 
Tertiary  Deposits  of  Western  Europe,  and  intermediate  points. 

A  Crustacean  {Banina  Tchihaicheffi)  represents  a  type  constant  at 
this  level  in  Europe,  andprobably  also  in  Egypt  and  in  India,  as  well 
as  in  the  West  Indies.  Two  lai^  species  of  Cerithium  are  met  with, 
but  no  small  specimens.  The  absence  of  species  of  Fusua  with  pro- 
longed canals,  of  Pleurotoma,  TurriteUa,  Buccinum,  Murex,  and  the 
rarity  of  VoliUa  and  Mitra,  are  noteworthy  facts.  The  principal 
gasteropods  are  Terehellum,  Ovula,  Naiica,  Sigaretus,  Hipponyx,  and 
Phoiianella, 

The  bivalves  constitute  a  striking  analogy  with  those  of  Europe. 

Bryozoa  are  extremely  rare;  Echinodermata  less  so ;  a  few  species 
of  Corals  have  been  met  with  at  some  localities. 

Thirty-eight  species  of  Rhizopods  occur,  one  only  of  which  (^Nvm' 
muUte$  Viquesneli)  is  peculiar;  25  species  of  this  genus  have  been 
found. 
MiddU  Tertiary, — ^Deposits  of  this  age  occur  on  the  borders  of  the 
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Mediterranean  (South  Coast).  116  Bpeoies  of  Invertebrata  have  been 
determined,  bat  their  examination  does  not  point  to  any  particular 
horizon  in  Europe.  72  of  the  species  are  also  found  in  Touraine, 
Aqnitaine,  Languedoc,  Provence,  Italy,  the  Vienna  Basin,  and  Grer- 
many.  Bryozoa  are  rare.  Among  the  Corals  are  5  species  of  JIe2t- 
aUrsML,  and  of  the  Bhizopods,  2  species  of  OpereuHna  predominate. 

Seven  species  of  plants  (Monocotyledonous  Phanerogams)  have  been 
determined,  whose  analogues  are  idready  known  in  the  Middle  Ter- 
tiariea  of  Styria,  Croatia,  and  Switzerland. 

Tertiary  Lacustrine  Deposits  of  different  ages  occur ;  the  fauna  of 
the  whole  comprise  33  gasteropods  and  6  acephala ;  forms  identical 
or  dosely  related,  are  still  living  in  the  East. 

QuATBRMABT. — The  abscncc  of  all  vertebrate  remains  in  these 
deposits  renders  their  precise  age  uncertain ;  they  do  not  however 
appear  to  be  of  very  great  antiquity.  Many  microscopic  organisms 
occur,  among  which  are  many  Naviculao  and  Pinnulse.  All  these 
deposits  are  believed  to  be  freshwater. 

The  above  observations  are  translated  from  M.  D'Archiac's  Intro- 
duction, and  we  may  add  that  the  Palaeozoic  Fauna  is  described  by 
M.  De  Vemeuil,  and  the  Flora  by  M.  Ad.  Brongniart ;  the  Secondary 
and  Lower  Tertiary  Fossils  are  described  by  M.  D'Archiac;  the 
Middle  Tertiary  Fauna  by  M.  Fischer,  and  the  Flora  by  Dr.  Unger ; 
the  Upper  Tertiary  and  Quaternary  Fossils,  by  M.  Fischer. 

H.  B.  W. 


II. — Note  on  the  Affinities  of  tue  Bellerophontidjs.     By  F. 

B.  Meek. 

[Proc.  Chicago  Acad.  Sciences.     Vol.  I.,  1866.] 

THE  family  BellerophontidoB  (of  McCoy)  includes  a  most  interesting 
group  of  extinct  shells,  almost,  if  not  entirely  confined  to  the 
Palaeozoic  rocks.  If  we  exclude  the  little  Cretaccjous  j:;enus  Bellero- 
phina  (the  relations  of  which  to  this  group  may  be  at  least  regarded 
as  very  doubtful),  and  include  Forcellia,  the  range  of  the  family 
will  be  from  the  Lower  Silurian  to  the  Trias. 

Mr.  Meek  recounts  the  various  opinions  in  regard  to  the  affinities 
of  this  ancient  type  of  Mollusk,  entertained  by  Von  Hupsch, 
Montfort,  Defrance,  D'Orbigny,  McCoy,  Deshayes,  De  Koninck.  and 
others.  In  1844,  Prof.  De  Koninck,  who  viewed  these  shells  as 
Gasteropods,  placed  them  in  the  Scutibranchiate  order  of  the  Proso- 
branchiata — regarding  them  as  EmarginulcB,  with  a  greatly  extended, 
and  strongly  involuted  apex. 

In  1864  a  new  fossil  genus,  Tremanotus,  was  described  by  Prof. 
Hall,  and  placed  as  the  type  of  a  sub-genus  under  Porcellia,  but 
such  a  striking  resemblance  does  it  bear  to  Bucania,  that  Mr. 
Meek  is  of  opinion  that  it  should  be  placed  under  that  genus; 
it  only  differs  from  it  in  the  peculiar  and  interesting  character  of 
having  along  the  middle  of  the  dorsal  side  a  row  of  isolated, 
oval  siphonal  openings ;  while  it  differs  from  Porcellia,  not  only^— 
in   that  important  character,  but  in   the  greater  thickne^ft  oi  V)b^H 
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•hell,  and  its  strongly  dilated  month.  And,  from  the  fact  that  the 
genus  Bucania  is  so  nearly  allied  to  BeUerophan  that  few  Palaeon- 
tologists regard  it  as  generically  distinct,  it  must  be  manifest  that 
these  thi*eo  types  must  go  together,  wherever  we  place  them.  Now 
as  there  are  no  examples,  so  far  as  known  to  the  author,  of  a  shell 
with  isolated  siphonal  openings,  except  amongst  the  Prosobranchiate 
Cephalopoda, — for  instance,  the  Haltotida,  Fissurdlida  and  Pleuro- 
tomariada — it  indicates,  for  the  family,  a  position  near  the  FissurdUda 
and  Haliotida,  and  between  these  groups  and  the  Pleurotonujuiada. 


I^EVIE^WS. 


1.— Principles  op  Geology,  or  the  Modern  Chanqes  of  thb 
Earth  and  its  Inhabitants,  considered  as  illustrativx  of 
Geology.  By  Sir  Charles  Lyell,  Bart.,  M.A.,  F.R.S.  10th 
and  Entirely  Revised  Edition.  In  two  vols.  Vol.  I.  Illustrated 
with  Maps,  Plates,  and  Woodcuts.     London,  John  Murray,  1867. 

OF  all  the  Books  upon  the  natural  sciences,  written  within  the 
present  century,  we  may  safely  afiirm  that  none  have  had  so 
great  an  influence  upon  any  particular  subject  as  has  Sir  Charles 
Lyell's  "  Principles  "  upon  the  progress  of  geology. 

In  evidence  of  the  avidity  with  which  the  teachings  of  this  great 
master  have  been  received,  we  need  only  state  that  from  its  first 
appearance  in  January  1830,  to  June  1853,  the  "  Principles  of  Creo- 
logy  "  had  run  through  nine  editions,  and  it  had,  by  1838,  become 
the  parent  of  another  work,  now  equally  well  known,  "  The  Ele- 
ments of  Geology."  This  thriving  child  of  so  good  a  stock  arrived 
■last  year  at  its  sixth  edition.  And,  this  year.  Volume  I.  of  its 
parent's  Tenth  Edition  was  cut  by  many  an  anxious  inquirer  after 
truth.  Nor  is  this  all  the  family  with  which  Sir  Charles  Lyell's 
"  Principles  "  has  been  blest ;  for,  in  1863,  he  issued  another  most 
welcome  volume,  entitled  the  "  Antiquity  of  Man,"  which  enjoyed  a 
privilege  (shared  by  few  efforts  of  penmanship,  we  imagine.)  of 
three  editions  in  one  year.  Lyell's  "  Principles  "  has  been  so  often 
reviewed,  that  it  is  unnecessary  to  do  more  than  notice  some  of  the 
more  important  additions  and  modifications  which  one  would  expect 
to  find  in  it,  as  nearly  fourteen  years  have  elapsed  since  the  publi- 
cation of  the  last  edition.  That  consisted  of  one  voliune  of  835 
pages,  whereas  the  first  volume  of  this  new  edition  contains  in  itself 
no  less  than  671  pages.  The  actual  increase,  as  regards  corres- 
ponding chapters  in  the  last  edition  is  about  275  pages,  but  a  part  of 
this  is  due  to  the  use  of  larger  type. 

The  chapter  on  the  progressive  development  of  organic  life  baa 
been  entirely  re-written.  In  speaking  of  the  introduction  of  man, 
the  author  states  that  ''  little  or  no  progress  has  been  made  in  dis- 
covering fossil  remains  which  indicate  any  inferiority  in  the  cerebral 
development  of  man  in  the  paleolithic  era." 

A  new  chapter  on  the  proofs  of  former  vicissitudes  in  climate^ 


p  ierived  from  the  study  of  the  Secondary  imd  Primary  fcissilifertiua 
Ibmiatioiis,  has  been  added.  In  it  the  author  discusece  the  theory  of 
u  excess  of  carbonic  acid  in  the  air  during  the  Coal-period.  Ha 
regards  m  delusive,  infcTences  deduced  from  the  fuct,  that  there  ia  ten 
timca  more  carbon  in  a  solid  form  in  the  uncicnt  Coat-measures  tLan 
ia  now  contained  in  tbo  atRioBphere,  llie  atntoaphere  now 
reoeivee  large  supplies  of  oarbonic  acid,  by  gaseous  emanations  from 
tho  interior  of  the  earth ;  but,  wherever  peat  ia  forming,  the  process 
ia  aeeu  by  which  carbon  ia  first  estrHft^jd,  by  the  powers  of  vegetation, 
from  the  atmosphere.  Mr.  Darwin  ntlributes  the  small  quantity  of 
peat  formed  ia  porta  of  Bouth  Aniericti  to  tho  absence  of  speoiea  of 
plants  fitted  for  its  production.  The  abundance  of  coal,  therefore, 
in  oertain  districts  may  hnve  arisen  from  the  peculiarity  of  the  vege- 
tation, and  of  a  climate  which  retarded  decomposition,  rather  tmua 
from  tiny  peculiarity  in  tho  atrooBphere  which  enveloped  the  globe  in 
the  Carboniferous  period. 

In  a  special  chapter  tho  author  hoa  considered  how  for  former 
Ttciseitades  in  climate  may  have  been  influenced  by  astronomical 
dungcs,  such  as  variationa  in  the  eccentricity  of  the  earth's  orbit ; 
changes  in  the  obliquity  of  the  ecliptic,  and  different  phases  of  the 
precession  of  tho  equinoxea.  Mr.  Croll'a  suggestion  as  to  the  pro- 
bable effects  of  a  large  eccentricity  in  producing  glacial  epochs  ia 
fully  discussed,  and  the  question  is  entertained  whether  geological 
dates  may  be  obtained  by  reference  to  tho  combined  effect  of  astro- 

In  the  chapter  on  the  phenomena  of  Springs,  the  author  notioea 
the  discovery  of  live  fiah  in  acme  arteaian  wella,  aunk  in  the  Sahan. 
They  were  brought  from  a  depth  of  175  feet,  and  were  not  blind, 
like  those  of  Adelsberg,  but  hod  perfect  eyes. 

The  antiquity  of  the  delta  and  alluvial  plain  of  the  Missiaaippi  ia 
discuued,  with  reference  to  new.  facts  brought  to  light  during  th« 
Borrey  of  Mesara.  Humphreys  and  Abbot.  Sir  Charles  had  eati- 
in«ted  that  the  aocumulation  of  the  whole  delta -deposits  must  have 
teken  67,000  yeara  ;  but  the  former  gentlemen,  in  the  course  of 
their  survey,  came  to  the  conclusion  that  the  quantity  of  water 
annnally  discharged  by  the  Mississippi,  had  been  greatly  underrated ; 
consequently  the  number  of  years  required  for  the  growth  of  the 
whole  delta  would  be  reduced  to  about  one-half,  oi  to  about  33,S00 
years.  In  the  some  chapter  are  diecuesed  the  researches  of  Mr. 
W.  H.  Bates  and  Professor  Agaaaiz  on  the  delta  of  the  Amazons,  and 
of  Mr.  Fei^iusaon  on  that  of  the  Ganges. 

A  chapter  on  the  action  of  tides  and  currents,  contains  an  aoconnt 
of  Captain  Spratt's  observations  in  the  Mediterranean.  Hia  survey 
ahowa  how  different  parts  of  on  inland  sea,  and  the  adjoining  ocean, 
may  have  different  temperatures  at  a  moderate  disttuice  from  the 
surface,  in  consequence  of  aubmarine  borriera.  The  range  of  aquatic 
■pedes  inhabiting  the  waters  at  varioua  deptha  rouat  evidently  be  in 
no  imall  degree  dependent  on  such  oontinuoua  aubmarine  ridges. 

An  illuatration  of  the  stone-capped  earth-pUlars  of  Botzen,  in  the 
3|yrd^  adorns  the  cover.    It  ia  firem  »  diawii^c  by  Six  Jc^  ^Tw^&ifky^ 
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and  is  also  introduced,  as  a  woodcut  in  the  letter-press,  to  show  the 
distinction  of  the  power  of  rain  from  that  of  running  water. 
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Vol.  XIX.    ]  866. 

THIS  fasciculus  of  Monographs,  and  parts  of  Monographs,  is 
supplied  to  the  members  of  the  society  as  the  volume  due  for 
1865 ;  thus,  the  issue  of  annual  volumes  is  now  only  one  year 
behindhand.  This  volume  comprises : — 1.  Part  of  a  Monograph  of 
the  Foraminifera  of  the  Crag,  by  Messrs.  Jones,  Parker,  and  firady. 
2.  Part  I.  of  Dr.  Duncan's  Monograph  of  the  British  Fossil  Corals ; 
second  series.  3.  Portion  of  Mr.  H.  Woodw«uxl's  Monograph  of  the 
British  Fossil  Merostomata  (Pterygotus,  etc.).  4.  Part  VII.  No.  1,  of 
Mr.  Davidson's  Monograph  of  the  British  Fossil  Brachiopoda. 
Thirty-five  plates  richly  illustrate  the  numerous  fossils  described  in 
this  volume. 

The  first  of  the  Monographs,  above-mentioned,  is  concerned  with 
a  group  of  organisms,  extremely  abundant  in  the  fossil,  as  well  as 
in  the  recent  state,  but  which  had  not  hitherto  been  the  subject  of 
any  of  the  Palseontographical  Society's  Monographs.  We  not  only 
welcome  this  memoir,  but  rejoice  to  see  that  there  is  an  intention  to 
give  the  Cretaceous,  and  the  Liassic  Foraminifera  also,  a  place  in 
this  fine  repertory  of  British  Fossils,  according  to  the  Society's  List 
of  Monographs  in  Preparation. 

To  tliose  who  have  a  definite  notion  of  the  value  these  low-classed 
and  variable  Mtcrozoa  have  in  paleeontological  geology,  the  Intro- 
duction to  the  Monograph  of  the  Foraminifera  of  the  Crag  will 
afford  good  data  for  conclusions,  in  its  concise  account  of  the  groups 
peculiar  to  the  several  zones  of  tlie  Crag ;  and  the  Monograph  itself 
(as  far  as  it  is  brought  out)  evidently  aims  at  supplying  the  zoologist, 
as  well  as  the  geologist,  with  both  special  and  general  information 
about  these  minute  shells,  supplementing  to  a  great  extent,  the 
elaborate  and  broadly  treated  description  of  the  Arctic  and  Sub- 
arctic groups  of  recent  Foraminifera,  by  Messrs.  Parker  and  Jones, 
in  the  **  Philosophical  Transactions  "  of  1866,  to  which  this  Mono- 
graph makes  frequent  reference.  The  bibliography  and  comparison 
of  the  so-called  genera  and  species  appear  to  have  been  especially 
cared  for ;  and  the  results  are  remarkable,  both,  in  the  long  lists  of 
synonyms,  such  as  c^uld  only  be  offered  to  the  public  in  the  works 
of  a  Society,  and  in  the  bold  and  systematic  compression  of  numerous 
individual  and  varietal  forms  around  very  few  types.  After  all,  in 
the  elaborate  lists,  showing  relationship,  distribution,  and  relative 
abundance  and  size,  102  species  and  noticeable  varieties  are  enu- 
merated as  having  been  found  in  the  Crag  of  Suffolk,  chiefly  by 
Mr.  Searles  Wood,  whose  name  is  indissolubly  associated  with  the 
Crag  and  its  fossils. 

Dr.  Duncan  offers  his  Monograph  on  the  Fossil  Corals  as  a 
Sapplement  to  the  great   Monograph    by  Messrs.    Edwards  and 
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Haime;  and  he  prefaces  it  with  an  "Introduction,"  comprising  a 
clear,  concise,  aod  Bjstematic  account  of  the  anatomy,  reproilueticm, 
phjaiology,  and  clawiification  of  the  Becent,  Tertiary,  and  Secondary 
Stony  Corals,  based  on  the  works  of  Edwards  and  Hoime.  The 
exactitnde  with  wliioh  the  essential  characters  of  the  fossil  Corals  are 
here  pointod  out,  and  distinguishecl  according  to  a  definite  terroin- 
ology.  will  be  thankfully  recognised  by  many  a  naturalist  and 
geologiBt.  Several  new  Tertiary  Corals,  chiefly  from  Mr.  F.  Edwards'* 
collection,  are  fully  and  methodically  described,  in  striot,  technical, 
and  therefore  unmistak cable  Lioguuge. 

Mr.  B,  Woodward  also  atampa  hia  Monograph  on  the  Pterygotaa, 
Enryptenis,  and  their  allieii,  with  esactness  of  terminology,  com- 
pleteness of  olftBsification,  and  fullness  of  bibliographic  history;  and 
all  this  will  be  of  great  use  in  the  fiirther  progress  of  his  Monograph, 
of  which  only  a  small  portion  now  appears. 

The  laborious  and  conscientious  care  in  working  out  the  history 
tmd  relntion^ips  of  the  known  British  Silurian  Brachiopods.  for 
which  Mr.  Davidson's  Monograph  is  remarkable,  '\t  oharacteristic  of 
that  palaeontologist,  as  is  well  known,  by  those  who  have  gone 
throogh  his  other  Monographs, — flr  rather,  the  other  Parts  and 
Volume  of  this  his  groat  Monograph  of  the  British  Brachiopoda. 
The  obscure  specimens  ^m  Silurian  slates,  schists,  and  other 
squeezed,  distorted,  and  altered  strata,  have  passed,  like  hieroglyphic 
cartouches  and  semi-defaced  medds,  from  (h-nai^ty  to  dninsty,  from 

been  brought  to  bear  on  all  and  each,  definite  notions  of  their  real 
alliances  have  been  settled,  and  perfect  illustrations  of  all  the  series 
made  visible  on  one  set  of  plates.  The  loving  oare  with  which  eveiy 
feature  in  shape  and  ornament,  wrinkles,  pimples,  network,  etc, 
have  been  delineated  by  Mr.  Davidson  himself,  in  these  twelve 
plates  (l^  only  of  the  Silurian  series),  is  testified  plainly.  The 
painataking  research,  and  reproduction  of  everything  worth  record- 
ug  that  tite  various  authors  have  written  about  the  specimeiu 
vnereon  they  founded  the  species  that  Mr.  Davidson  tresto  of,  is 
only  equalled  by  the  good  sense,  caution,  and  perspicuity  of  hia 
deBCriptions.  Besides  its  own  Bibliographic  Introduction,  the  Mono- 
graph is  preceded  by  a  "  Classification  of  the  Silurian  Hocks,"  by 
Sir  Boderick  Murohison — being  a  succinct  account  of  the  history  of 
diaoovery,  and  order  of  sequence,  from  that  eminent  geologist's  own 
point  of  view. 

As  ven  many  must  necessarily  value  the  Monographs,  published 
l^  the  Palffiontographical  Society,  for  the  illustrative  figuies,  as 
much  as-for  the  descriptions,  we  feel  called  on  to  remark  that  there 
is  no  falling  off  in  the  drawing  or  printing  of  the  plates.  George 
West  has  given  the  Forarainifera,  ia  his  plates,  a  real  natural  aspect, 
that  no  high-finished  artificiality  of  the  mere  lithographer  con  attain 
to.  Hr.  De  Wilde  has  evidently  succeeded  in  mastering  the  features 
and  structure  of  Corals.  Mr.  Fielding's  Pterygoti  are  boldly,  oaie- 
ftilly,  and  naturally  drawn.  Lastly,  Mr.  Davidson's  Brachiopoda 
SO  iTOiderfiil  reprodudJaiis  of  the  originEtl  BpooimvoB,  •&&  ol  VMM 
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details,  enlarged ;  and  with  them  are  several  copies  of  sketohes  by 
former  observers,  to  complete  the  history  of  the  whole. 
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XXIII.     Part  I.     (No.  89,  February  1,  1867.) 

COSMOPOLITAN,  as  usual,  the  Geological  Society's  Journal 
comprises  memoirs  and  notices  of  facts  from  many  parts  of 
the  world.  First,  Professor  Huxley  describes  some  bones  of  large 
Dinosaurian  Reptiles,  from  South  Africa.  The  EiuJceleBaurua,  so 
called,  because  he  had  good  legs  to  stand  on,  had  a  femur  nearly 
three  feet  long  ;  another  such  reptile  is  termed  the  Orosaurua.  Both 
are  from  "Mr.  Bain's  Stormberg  Beds,"  of  the  Stormberg,  near 
Aliwal,  and  probably  higher  in  the  geological  series  than  the  Karoo 
beds,  with  Dicynodonts,  Second,  From  Australia,  the  Rev.  W.  B.  Clarke 
sends  an  account  of  all  the  fossils  of  Secondary  Age  (Jurassic),  that 
he  has  seen  or  heard  of;  and,  in  a  postscript  to  his  paper,  he  adds 
further  evidence  of  Glossopteris  Brotoniana  being  really  Palaaosoic. 
Third,  Dr.  Duncan,  chiefly  by  means  of  a  fine  series  of  corals 
collected  by  Mr,  Charles  Moore,  in  South  Wales,  compares  the  beds 
beneath  the  Lias  in  Britain,  with  their  equivalents  elsewhere, 
and  defines  them  as  the  "  Infra-lias,"  divided  into — a.  (Upper"),  the 
Southemdown,  Sutton,  and  Brocastle  limestone,  etc. ;  &.  (Middle), 
Ammonites-planorbis  Zone,  etc. ;  c.  (Lower),  Avicula-contorta,  or 
Rhaetic  series.  It  is  a  pity  to  see,  throughout  this  memoir,  on  the 
Infra-lias  Coals  of  South  Wales,  the  word  "  Astrocoenia  "  mis-spelt 
Fourth,  Mr.  H.  Woodward  follows  with  a  bibliographic,  dassifica- 
tory,  explanatory,  and  descriptive  paper  on  the  Xiphosures — that  is 
Limidus,  Belinvrus,  HemtasinSy  Bunodes,  Pseudoniscus,  Exapinurua^ 
and  a  new  genus  Frestwichia  ;  their  relationship  to  Eurypierua  and 
Pterygotus  is  especially  treated  of.  Fifth,  Dr.  Duncan  describes 
some  Cretaceous  Echinoderms  brought  from  Mount  Sinai,  by  the 
Rev.  H.  Holland.  Sixth,  Mr.  Hawkshaw,  on  the  geology  of  a  part 
of  Egypt.  Seventh,  Mr.  J.  Curry,  on  the  Drift  of  t£e  North  of 
England,  gives  useful  facts.  Eighth,  Mr.  J.  W.  Flower  has  found, 
near  Thetford,  in  Norfolk,  some  prehistoric  flint  instruments  of  the 
same  form  and  fashion  as  some  from  St.  Acheul,  in  France,  as  the 
groat  ugly  woodcuts  strongly  show.  9.  Lastly,  (excepting  some 
miscellaneous  matter),  Professor  Williamson  describes  a  well- 
figured  Cheirotherian  foot-print  from  Cheshire,  which  shows  evident 
marks  of  a  ti*ue  scaly  skin. 

In  this  varied  group  of  observations  many  will  find  much  to  leam, 
and  with  regard  to  "  Homotaxis,"  in  particular,  the  reader  will  find 
materials  for  grave  consideration. 

lY. — Meteorites,  Aerolites,  and  Falling  Stars.  By  T.  L. 
Phipson,  Dr.  Sc.  &c.  8vo.  pp.  240,  1866.  London:  Lovell 
Eeeve  and  Co. 

THE  author  of  this  little  work  has  endeavoured  to  bring  together, 
in  a  popular  form,  the  latest  observations  that  tend  to  explain 
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Am  phflnoBMnft  of  thooting  itan.  The  canons  temui  in  use  for 
IheBe  bodies,  eiioli  as  meteora,  fiieballs,  falling  start,  meteorites^  eto.^ 
be  oooaideni  to  be  identioal  meteorio  phenomena,  only  seen  nndar 
diflbimt  oiiomnstanoes,  and  from  diffisrent  positions. 

Hie  attention  of  mc^eoiologists,  mineralc^sts,  and  oHier  men  of 
soienoey  was  first  directed  to  iSin  subjeot  by  Uhladni's  treatise  on  the 
piobaUT  celestial  origin  of  the  mass  of  iron  discovered  in  Siberia  by 
Br.  Fafias.  This  treatise  was  first  published  in  1794,  and  two 
montha  after  his  'riews  reoeiyed  a  remarkable  confirmation,  by  the 
ftll  of  a  ahower  of  stones  at  Siena,  in  Italy,  on  the  16th  of  Jane,. 
ITM.  Between  the  years  1794  and  1802  three  other  well-observed 
VBb  took  place,  and  in  this  latter  year,  the  first  analysis  of  sa 
•indite  was  made  by  Lake  Howard,  and  published  in  the  PhiL 
Taam.  of  the  Royal  Society.  Descriptions  of  the  &11  of  all  the  moat 
important  afirolites  are  briefiy  given,  together  with  analyses  of 
Biany  of  the  stones,  which  exhibit  the  similarity  in  composition 
of  these  bodies.  The  various  theories  proposed  to  account  for  these 
phenomena  are  also  briefiy  described.  Had  the  author  procured 
a  later  edition  of  the  "Catalogue  of  the  Meteorites  in  the  British 
Knsemn,"  than  that  published  in  December,  1868,  for  his  compila- 
tion, he  mig^t  more  oorrecflv  have  represented  its  present  condition. 
Thm  have  been  at  least  three,  if  not  four,  editions  of  this  cata- 
logue pnbliflhed  since  December,  1863,  the  kuit  of  which  bears  the 
date  Ootobw  Ist,  1866,  and  shows  the  collection  to  contain  350  speci- 
mens, representiog  236  distinct  falls.  Among  several  other  similar 
inaccuracies  we  select  the  following : — Of  the  great  fall  at  L*Aigle, 
Normandy,  on  the  26th  of  April,  1803,  ho  states,  "A  specimen, 
weighing  two  pounds  two  ounces,  may  be  seen  in  the  British  Museum. 
The  catalogue  says,  nine  specimens  weighing  5  lbs.  2  oz.  260  grs. 
Again,  of  that  of  Chantonnay,  La  Vendee,  France,  ho  says,  "  There  is 
a  sample  weighing  one  pound  four  ounces,  in  a  collection  at  the 
British  Museum,"  whilst  the  catalogue  states  that  there  are  three 
specimens  of  the  collective  weight  of  2  lbs.  15  oz.  287  grs.,  or  nearly 
three  pounds.  Also,  at  page  191,  referring  to  the  remarkable  fall  at 
Butsura,  India,  we  read,  "  Five  meteoric  stones,  which  fell  on  the 
12th  of  May,  1861,  near  Grootka,  in  India,  and  weigh  together  up 
wards  of  thirty  pounds,  being  joined  together  by  their  uncoated  sur- 
faces, fit  so  exactly  into  one  large  uniformly  crusted  mass,  that, 
according  to  Mr.  Herschel,  two  fragments  only  are  wanting  at  the 
angles;  and  these  five  stones  were  found  from  two  to  four  miles 
apart."  This  description  is  certainly  a  very  loose  one.  The  weight 
of  the  whole,  when  found,  exceeded  ftfty-one  pounds ;  the  total  weight 
of  the  parts,  now  in  the  British  Museum  collection,  according  to  the 
catalogue  before  quoted,  is  41  lbs.  13  oz.  137  grs.  The  other  por- 
tions of  this  aerolite  are  deposited  in  the  Calcutta  Museum.  From  a 
very  interesting  paper  on  this  fall,  by  Professor  Maskelyne,  in  the 
Philosophical  Magazine  for  January,  1863,  which  Dr.  Phipson  does 
not  appear  to  have  consulted,  and  from  the  specimens  and  models 
themTOlves,  it  will  be  seen  that  but  three  of  the  fragments  had  un- 
seated sides.    That  which  fell  at  Bulloah,  was  broken  into  four  or 
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five  pieoes  on  gtriking  the  ground,  only  two  of  whicdi  were  saYed, 
and  one  side  was  not  coated,  viz.,  that  which  fitted  the  tincoated  side 
of  the  Fiprassi  specimen.  The  remainder  of  the  fractured  surfaoes 
are  perfectly  crusted,  but  not  uniformly,  as  it  is  thicker  on  the  origi- 
nal surface  than  on  the  fractures.  This  fall  is  most  infitructive.  It 
is  one  of  the  few  recorded  cases  of  disrupted  fragments  of  an  aerolite, 
travelling  a  cousiderable  distance  through  the  earth's  atmosphere, 
without  fusion  taking  place  on  the  disrupted  sides. 

At  the  end  of  the  book  a  list  of  public  and  private  coUectionB  ia 
given.  The  collection  of  K.  P.  Greg,  Esq.,  of  Manchester,  has  been 
disposed  of,  and  is  now  deposited  in  the  Museum  at  Calcutta.  The 
weight  of  the  larger  of  the  two  masses  of  meteoric  iron  found  at 
Granboume,  near  Melbourne,  Australia,  which  is  exhibited  in  the 
British  Museum,  is  about  8,200  pounds,  or  over  3  tons  13  cwt  The 
smaller  mass  was  exhibited  in  the  International  Exhibition  for  1862, 
before  being  deposited  in  the  National  Collection,  but  was  soon  after- 
wards sent  back  to  Australia  in  exchange  for  the  larger  one. 

In  Chladni's  useful  catalogue  of  recorded  falls  of  aerolites,  pub- 
lished in  vol.  xxxi.  of  the  "  Annales  de  Chimie  et  de  Physique,"  1826, 
we  find  the  following  : — "  1680,  18  Mai  Pierres  a  Londres,  King." 
Dr.  Pliipson  has  quoted  this,  and,  in  a  foot-note,  remarks  that  he  has 
not  been  able  to  procure  a  copy  of  Mr.  Edward  King's  work,  which 
is  entited — ^'Keniarks  upon  Stones  said  to  have  fallen  from  the 
Clouds."  This  book  is  in  the  library  of  the  British  Museum,  and 
the  stpnes  referred  to  by  Chladni,  as  having  fallen  in  London,  were 
hailstones  I  We  give  Mr.  King's  own  words :  "  On  the  18th  of 
May,  in  the  year  1G80,  some  hailstones  arc  recorded  to  have  fallen 
in  London,  near  Gresham  College;  wliich  were  seen  and  examined 
by  the  celebrated  Dr.  Hooke ;  and  were  some  of  them  not  less  than 
two  inches  over,  and  others  three  inches."  It  is  a  pity  Dr.  Phipson 
did  not  exjiend  more  care  in  the  production  of  this  little  book ;  but 
we  must  accept  it  as,  at  present,  the  only  work  giving  a  general 
risume  of  tlie  origin,  progress,  and  present  state  of  aerolitic  know- 
ledge. A  really  good  book  upon  this  subject  would  indeed  be 
welcome,  at  a  time  when  the  interest  excited  by  the  wonderful 
"  Star-shower"  of  November  last  has  not  yet  ceased. 
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Geological  Society  of  London. — I.  January  23,  1867. — 
Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  chair. 
The  following  communications  were  read  : — 

1.  "On  the  occurrence  of  Consolidated  Blocks  in  the  Drift  of 
Suffolk."     By  George  Maw,  Esq.,  F.L.S.,  F.G.S. 

As  a  contribution  to  the  evidence  on  the  geological  position  of  the 
blocks  of  saccharoid  sandstone  scattered  on  the  surface  of  many 
parts  of  the  Chalk-districts,  which  appear  to  have  been  derived  from 
several  formations  of  different  ages,  the  occurrence  was  recorded  of 
large  isolated  masses  of  consolidated  6and  and  gravel  in  the  Drift 


I  irtervening  between  tho  Chalk  and  Bouldtir-clay  of  the  high  grouud 
of  Suffolk.  Maoy  of  the  mosses  tire  several  tdae  Ln  weight.  Although 
tbey  ooour  at  a.  general  level  they  do  not  form  a  cauu&Aed  hand ; 
loose  Drift,  out  of  which  they  were  evidently  composed,  fonuiiig  a 
horixuutul  continuation  of  their  strata.  The  drift  ie  largely  charged 
with  Chalk -detiitus,  which  nlau  occurs  iu  the  softer  blocks ;  bouo  of 
the  blocks  are  extremely  hard  and  compact,  and  in  these  the  sandy 
agglomeration  secraa  to  have  given  place  to  a  crystalline  atriictiiro  ; 
but  the  hardest  of  those  found  in  tiitt  were  resolvable  into  fond  by 
the  action  of  hydrochloric  acid,  imd  appeai-cd  to  be  merely  held  to- 
gether by  a  calcareous  cement. 

A  block  resting  on  the  Red  Crag  near  Woodbridge  was  found,  on 
analysLa,  to  contain  no  lime,  excepting  a  small  quantity  in  the  form 
of  silicate. 

The  springs  in  the  gravel-bed  at  Crowfiold,  near  Coddenham,  are 
chalybeate,  containing  in  solution  Lime  and  Iron,  wlilcb  are  precipi- 
tated on  standing,  and  much  carbonic  acid  is  evolved  from  a  well 
snnk  through  the  gravel ;  tlie  author  considered  tliat  the  carbonic 
acid  maybave  been  the  solvent  agent  in  forming  the  calcareous  cement, 
and  that  the  first  stage  of  the  consolidation  of  the  blocks  of  eacclut- 
roid  sandstone  may  have  been  by  the  agency  of  calcireoua  matter ; 
and  he  referred  to  the  possibility  of  lime  in  solution,  wlien  in  con- 
tact with  silica,  giving  rise  tu  silicate  of  lime,  a  very  smalt  propor- 
tion of  whicli  would  form  a  powerful  cement  in  agglutinating 
silioeous  particles  together. 

2.  "  Motes  on  some  Chemical  Analysis  of  variegated  Strata."  By 
George  Maw,  Esq.,  F.L.S.,  F.G.S. 

The  author  gave  the  results  of  some  analyses  for  the  doterminatioa 
of  Iron  in  the  light  and  dark  parts  of  variegated  Slates,  Sandstones, 
and  Marls,  the  colour  of  which  ia  due  to  oxi<le  of  iron,  and  in  which 
the  variegation  appears  to  lie  disposed  independently  of  mechanical 
arrangement.  The  analysis  in  each  case  exhibited  the  fact  that  the 
lighter  blotches,  spots,  and  stripes  contained  a  smaller  portion  of  the 
colonring  oxide  than  the  average  mass,  a  proportion  which  implies 
an  actual  difference  in  the  percentage  of  the  metallic  iron,  and 
which  could  not  be  accounted  fur  by  any  mere  difference  in  the  atata 
of  its  combination.  This  showa  an  actual  departure  of  a  part  of  the 
colouring  oxide  out  of  the  colourless  patches,  and  a  diapcrsive  pro- 
cess which  seemed  to  be  the  very  reverse  of  the  segregation  of  no- 
dules oi  Carbonate  of  Lime  and  Carbonate  of  Iron  out  of  a  clayey 
matrix.  Among  the  forms  of  \'ariegation  referred  to  were:  (Ist) 
that  resulting  from  the  segregation  of  dark  blotches  out  of  a  lightw 
matrix,  the  evenness  of  colour  of  which  does  not  appear  to  have  been 
materially  aSeoted  by  the  withdrawal  of  a  part  of  its  oolouring- 
matter;  (2nd}  that  resulting  from  the  segregation  of  dark  blotches 
oat  of  a  lighter  ground,  each  of  which  is  concentrically  surrounded 
by  a  distinct  and  well-defined  zone  lighter  than  the  general  ground; 
(3rd)  strata  variegated  with  light  biot(hss  containing  a  smaller  pro- 
portion of  oolouring-matter  than  the  general  grouud,  but  not  ar- 
I— ged  oopomtrically  lonnd  a  darker  nnaleoa;  (4tb)  the  y^i'-  "^ 
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of  ooloured  strata  with  both  light  and  dark  blotches,  oontidiiiiig  le- 
spectively  a  smaller  and  larger  proportion  of  the  oolouring  oxide 
than  the  general  ground,  but  which  are  not  arranged,  as  in  the  2nd 
case,  concentrically  with  each  other. 

Tlie  following  specimens  were  exhibited : — 

Examples  of  variegated  slates,  marls,  and  sandstones ;  fragments 
of  consolidated  blocks  from  the  Drift  of  Suffolk;  and  of  Sarsen 
stones,  from  Avebury,  Wiltshire;  Upper  Tertiary  fossils  collected 
by  the  Rev.  C.  Mozley  in  Iceland ;  and  two  Flint  Implements  from 
Canada ;   exhibited  by  George  Maw,  Esq.,  F.G.S.,  etc. 

Hardened  Chalk  and  Drift  from  Hertfordshire ;  exhibited  by  W. 
Whitaker,  Esq.,  B  A.,  F.G.S. 

Specimens  of  Staffellite  from  Nassau ;  exhibited  by  H.  Buerman, 
Esq.,  F.G.S. 

Geological  Society  op  London. — ^H.  February  6,  1867. — 
Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President  in  the  Chair. 
The  following  communications  were  read  : — 

1.  "On  the  Jurassic  Fauna  and  Flora  of  South  Africa."  By 
Ralph  Tate,  Esq.,  F.G.S. 

In  this  paper  the  author  gave  descriptions  of  the  nndescribed 
fossils  in  the  Society's  Museum,  obtained  from  the  following 
secondary  deposits  of  Cape  Colony,  in  ascending  order:  — 

(1.)  Karoo  Beds. — ^These  strata,  containing  Dicynodon  and  Iridina, 
have  yielded  a  flora  which  was  stated  to  present  close  analogy  with 
the  plants  of  the  Coal-formations  of  Burdwan  and  Nagpur,  India, 
and  the  Newcastle  Coal-field,  New  South  Wales.  The  characteristic 
plant  in  each  of  these  deposits,  and  in  the  Karoo  Beds,  is  a  Gloss- 
opterts.  The  author  regarded  the  age  of  the  Karoo  Beds,  from 
their  position  and  organic  contents,  as  approximating  to  that  of  the 
Trias ;  and  he  described  from  them  species  of  the  following  genera : 
— Olossopteris,  Phyllotheca,  Dictyopteris,  Bubidgea,  n.  g.,  and  Aiher- 
sioneay  n.  g. 

(2).  Fhyixferous  Beds  of  Geelhouthoom, — The  flora  of  this  deposit  is 
characterized  by  the  presence  of  Palaozamia,  ArthrotaxiteSf  AspU- 
nites,  Pecopteris,  Sphenopten's,  and  Cyclopteris,  several  species  of 
which  are  comparable  with  certain  others  from  the  Oolitic  series  of 
Europe,  and  of  the  Rajmahal  Hills,  India.  One  species,  Asplenites 
lohata,  Oldh.,  is  common  to  South  Africa  and  India. 

(3).  Marine  LimestoneSf  etc.,  of  Port  Elizabeth  Province, — The  great 
mass  of  the  fossils  from  this  series  are  bivalves ;  and  the  extreme 
rarity  of  Cephalopoda,  Polyzoa,  Echinoderms,  and  Corals,  was  stated 
to  call  to  mind  the  conditions  of  life  which  prevailed  during  the 
deposition  of  the  upper  members  of  the  Lower  Oolites  in  England. 
The  generic  grouping  is  such  as  occurs  in  the  Jurassic  series ;  and 
though  no  genus  represented  in  the  South  African  fauna  is  peculiar 
to  the  Jurassic  rocks,  yet  the  following  give  a  marked  Oolitic  fades 
to  them  :  Belemnites  {CanaliculoUi),  Actaontnay  Alarta,  NeriiapsiB, 
Pleuromyay  Placunopsis,  Isasiraa,  etc.  Four  species  were  referred  to 
European  forms,  viz.,  Trigonia  Cassiope,  d'Orb.,   T,  Ooldfu$$i,  Ag., 


fc'iih  jDMIi»  Mid  8.  fUeaiiU$;  bat  a  Teiy  luge  iramlMr  of  thi 
Alnon  dnib  hat«  thflor  TeprmeacMxweB  in  the  Lower  and  Middle 
Oolilw  of  Bsn^pe»  and  tbeir  omnTalonti  in  India. 

8.  ''Fozthor  lemazks  npon  uie  relation  of  the  Ohilleeford  Bedi  to>- 
tha  Ifario-nuaine  (W/*    By  the  Bar.  O.  Fisher,  H.A.,  F.a.S. 

Hie  aoHior  diwciitM  fitom  the  inferpretadon  of  two  pit  nootionii 
one  on  Altbing^Mm  Commony  the  other  neer  Henham  Paik  Fftm, 
men  hj  Mr.  Seeriea  Wood,  in  hit  paper  ''  On  the  itmotoze  of  the 
Bed  Ong;"  Mr.  Fiaher  aflmittad  that  the  fbnner  ia  at  a  higgler 
level  than  the  Thorpe  Crag-nit,  and  the  lattor  than  the  Wan^bid 
Cm;  bat  he  denied  that  tibe  loam  on  Aldringfaam  Oonunon  u 
Ohmeefard  olav,  and  waa  doabtfiil  iribether  even  that  at  Henham 
Farifc  Item  belongi  to  that  depoait  Gnnting^  however,  that  the 
loam  in  the  latter  oaae  ia  really  Ohilleafbid  olay,  fiie  anther  stated 
that  it  ia  probably  oarried  under  the  Wangford  Oiag  by  a  northern 
dmu  Thne  he  ooniidered  that  neither  of  flieae  aeotiona  oontaina 
indianiilaMe  evidenoe  of  tihe  aimarpoiition  of  the  OhiUesfiird  day  to 
the  FfaiTio-marine  Cmg.  He  abo  ezproaaed  a  doubt  of  the  ong  at 
Bokhamp  being  a  oontinnalion  of  ue  Wangfinrd  bed,  and  ateted 
lliai  it  nraoh  more  reaemUea  the  l^a-bed  aa  aeto  at  Tarn  HilL  If 
ihia  inteinDretation  be  ooneot,  Ohilleafiyrd  day  mig^  ooonr  at 
Wrniliam  ^aik  Item,  intermediate  between  the  Crag  of  Wangfind 
aod  fte  Myapbed  at  Biddiamp. 

GnoLOOiOAL  SooisTT  07  LoNDON. — ^lU.  Annual  General  Mooting, 
February  15,  1867.— Warington  W.  Smyth,  Esq.,  M.A.,  F^ES., 
President,  in  the  Chair. 

The  Secretary  road  iho  Beports  of  tho  Council,  of  tho  Library 
and  Museum  Committee,  and  of  the  Auditors.  The  continued 
prosperity  of  the  Society,  and  the  sustained  annual  increase  in  its 
numbers,  were  stated  to  be  especially  satisfactory. 

The  President  announced  the  Award  of  the  WoUaston  Qold  Medal 
to  G.  Poulett  Scrope,  Esq.,  M.P.,  F.R.S.,  F.G.S.,  etc.,  in  recognition 
of  the  highly  important  services  he  has  rendered  to  geology  by  his 
examination  and  published  descriptions  of  the  volcanic  phenomena 
of  Central  France,  and  by  his  works  on  the  subject  of  volcanic 
action  generally  throughout  the  world ;  and  in  handing  the  Medal  to 
its  distinguished  recipient,  he  bore  personal  testimony  to  the  accuracy 
of  his  descriptions  and  ihe  soundness  of  his  conclusions ;  and  ob- 
served that,  however  much  theoretical  views  may  change  with  the 
advance  of  our  science,  he  felt  assured  that  Mr.  Scrope's  name  would 
remain  linked  with  the  study  of  this  important  class  of  the  agencies 
which  modify  the  surface  of  the  earth.  Mr.  Poulett  Scrope,  on 
receiving  the  Medal,  expressed  his  gratitude  to  the  President  and 
Council  for  this  recognition  of  his  early  labours.  The  President 
then  stated  that  the  balance  of  the  proceeds  of  the  Wollaston  Dona- 
tion-fund had  been  awarded  to  W.  H.  Baily,  Esq.,  F.L.S.,  F.G.S.,  to 
assiet  him  in  the  preparation  and  publication  of  an  illustrated 
Catalogue  of  British  Fossils ;  and,  in  Mr.  Baily's  absence,  placed  it, 
together  with  a  diploma  to  that  effocty  in  the  hands  of  Sir  B.  I. 
voi^  XT. — no,  xxxui.  9 
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Morchison,  Bart.,  E.G.B.,  etc  Sir  Eoderiok  Murchison,  in  flianlring 
the  Council  on  behalf  of  Mr.  Baily,  remarked  upon  the  conformity 
of  this  particular  award  to  the  design  of  the  late  Dr.  WoUaaton  in 
establishing  the  Donation-fund. 

The  President  then  proceeded  to  read  his  Anniversary  Address, 
in  which  he  discussed  some  of  the  most  important  contributions 
to  Lithology  and  Mineralogy  during  the  past  few  years,  prefacing  it 
with  biographical  notices  of  lately  deceased  Fellows,  Foreign  Mem- 
bers, and  Foreign  Correspondents,  among  the  most  distinguished  of 
which  may  be  mentioned  William  Hopkins,  Esq. ;  the  Rev.  Dr. 
Whewell ;  P.  N.  Johnson,  Esq.  ;  G.  W.  Featherstonhaugh,  Esq. ; 
James  Smith,  Esq.,  of  Jordan  Hill ;  Charles  Maclaren,  Esq.  ;  Parian 
Jeflfcock,  Esq.  ;  Prof.  H.  D.  Rogers ;  Prof.  Nils  de  Nordenskidld ; 
Dr.  A.  Oppel,  Seiior  Casiano  di  Prado;  Dr.  G.  T.  ()audin;  M. 
Deslongchamps. 

The  Ballot  for  the  Council  and  Officers  was  taken,  and  the  fol- 
lowing were  dxdy  elected  for  the  ensuing  year; — President:  Wa- 
rington  W.  Smyth,  Esq.,  M.A.,  F.R.S.  Vice-Presidents :  Sir  P.  de 
M.  G.  Egerton,  Bart,  M.P.,  F.R.S. ;  Sir  Charles  LyeU,  Bart, 
D.C.L.,  F.R.S. ;  J.  Carrick  Moore,  Esq.,  M.A.,  F.R.S.  ;  Sir  R.  I. 
Murchison,  Bart,  K.C.B.,  F.R.S.  Secretaries:  P.  Martin  Duncan, 
M.B;;  John  Evans,  Esq.,  F.R.S.  Foreign  Secretary:  R.  A.  C. 
Godwin- Austen,  Esq.,  F.R.S.  Treasurer:  Joseph  Prestwich,  Esq., 
F.R.S.  Council :  Prof.  D.  T.  Ansted,  M.A.,  F.R.S.  ;  H.  W. 
Bristow,  Esq.,  F.R.S.  ;  P.  Martin  Duncan,  M.B. ;  Sir  P.  de  M.  G. 
Egerton,  Bart,  M.P.,  F.R.S. ;  Earl  of  Enniskillen,  D.C.L.,  F.R.S. ; 
Robert  Etheridge,  Esq.,  F.R.S.E. ;  John  Evans,  Esq.,  F.R.S., 
F.S.A. ;  David  Forbes,  Esq.,  F.R.S. ;  R.  A.  C.  Godwin-Austen,  Esq., 
F.R.S. ;  J.  Gwyn  Jeffreys,  Esq.,  F.R.S. ;  Prof.  T.  Rupert  Jones ; 
Sir  Charles  Lyell,  Bart,  D.C.L.,  F.R.S.  ;  Edward  Meryon,  M.D.  ; 
John  Carrick  Moore,  Esq.,  M.A.,  F.R.S.;  Sir  R.  I.  Murchison, 
Bart,  K.C.B.,  F.R.S. ;  Robert  W.  Mylne,  Esq.,  F.R.S. ;  Joseph 
Prestwich,  Esq.,  F.R.S. ;  Prof.  A.  C.  Ramsay,  LL.D.,  F.R.S.  ; 
Warington  W.  Smyth,  Esq.,  M.Am  F.R.S.  ;  Captain  T.  A.  B.  Spratt, 
R.N.,  C.B.,  F.R.S. ;  Alfred  Tylor,  Esq.,  F.RS. ;  Rev.  Thomas  Wilt- 
shire, M.A.,  F.R.A.S. ;  Henry  Woodward,  Esq.,  F.Z.S. 

Geolooioal  Society  of  Gl'asgow. — The  monthly  meeting  of  tliis 
Society  was  held  on  the  17th  January,  in  Anderson's  University. — 
the  Rev.  H.  W.  Crosskey,  Vice-President,  in  the  chair. 

The  following  papers  were  read  : — 

1.  Notes  on  a  Chilognathous  Myriapod,  and  some  Fossil  Crustacea, 
from  the  Coal-measures  of  the  West  of  Scotland.  By  Henry  Wood- 
ward, Esq.,  F.G.S.,  F.Z.S.  of  the  British  Museum.  (Communicated 
by  the  Secretary.)  The  author  noticed  the  discovery  by  Dr.  Dawson, 
of  Montreal,  in  1852,  in  the  Joggins  Coal-field,  Nova  Scotia,  of  a 
Chilognathous  Myriapod,  Xylobius  Sigillaria,  found  in  the  interior  of 
the  stump  of  an  erect  fossil  tree,  which  also  contained  the  remains 
of  a  reptile,  and  a  land-snail;  ^and  then  proceeded  to  describe  a 
•imilar  insect,  discovered  about  two  years  sinoe  by  the  late  Mr. 
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lliomas  Brown,  of  Stewarluw,  i«  the  Upper  Coiil  Meaaurea  of  Kil- 
niaara.  Jt  occurs  in  a  nodule  ol'  ironBtono,  coiled  up  eomewhat  in 
the  form  of  the  letter  J,  and  is  about  two  iDcties  in  longth.  FjScIi 
Kgment  of  the  body  (of  which  there  are  upwards  of  thirty)  be»ra  a 
■lightly  raised  wart,  which  iudioatea  the  position  of  tho  tracheal 
openings,  while  to  the  et«muni  of  each  segmeat  a  pair  of  slender 
feet  appear  to  have  been  artiuulat«d.  These  feet  can  diEtinctly  bo 
te&i  to  be  composed  of  aeveral  articuli,  as  in  the  rocent  Hyriapoda. 
No  Boft-bodied  annelidc  would  be  preserved  in  this  condition,  tho 
body-rings  of  worms  which  the  author  had  examined  from  Solen- 
hofen,  fqr  example,  being  indicated  rather  by  a  stain  upon  tiie  slab 
than  fay  any  actual  rdievo  evidence  of  their  presence,  aa  shown  in 
the  Kihnanrs  specimen.  It  may  therefore  he  concloded  that  tliis 
fossil  possessed  a  chitinous  exo-skeleton,  suiEoiently  firm  and  strong 
to  leave  the  impress  of  ita  numerous  and  well-marked  articuli  in  the 
■oft  clay  in  which  it  was  entombed,  Mr.  Woodward  stated  that 
iritlioiit  further  evidence  it  would  be  rash  to  describe  this  fossil  as 
Bpecifically  distinct  from  that  discovered  by  Dr.  Dawson  ;  but  it  was 
important  to  recoi'd  this  instance  as  the  firtt  discovery  of  Xylobitu  in 
Britain.  Fresen'ed  with  it,  in  the  same  uodutc.  are  a  perfect  pionulo 
and  several  fragments  of  a  Fern,  the  FccopUriB  abbreviala  of  Brong- 
niart.  It  is  extremely  interesting  to  find  this  presumed  terrestrial 
Vyriapod,  both  here  and  also  in  America,  associated  with  land 
vegetation.  The  evidence  of  land-conditions  to  bo  derived  &om 
an.'-Lii  i.ilirl  fii.-.iU.  must  not,  however,  in  this  case  bo  too  strongly 
n.ii.'l  ijjuii.  J^  iu  the  same  bod  of  nodular  ironstone  are  likewise 
found  King -crabs  and  other  undoubted  marine  organic  remains. 

The  seoond  portion  of  the  author's  paper  (which  will  be  pub- 
lished, with  accompanying  plates,  in  the  next  part  of  the  Society's 
IVansaciJons)  was  devoted  to  the  re-description  (1)  of  BeUnmva 
IrUobiloide*  and  Prealteiehia  roluadala,  two  species  of  Limuloid  Crus- 
tacea, also  found  in  the  nodular  ironstone  of  Kilmaurs,  from  examples 
of  which  he  had  been  enabled  to  detect  several  important  structural 
chaiacters  not  previously  noticed ;  and  (2)  PygoeephdiM  Cooperi, 
Enxley,  from  the  same  locality.  In  conclusion,  he  stated,  having 
frequently  observed,  in  the  examination  of  various  genera  and  spedes 
of  fossil  Crustacea,  that  certain  species  tn  d^'n^  always  appear  to 
have  assumed  a  particular  position.  Certain  others,  after  death, 
appear  always  to  break  up  in  a  systematic  manner,  Ceraliocarii  is 
generally  found  in  the  Upper  Silurian  of  Lesmahagow,  with  its 
tail  in  its  mouth,  Jrimerocepkalua,  in  the  Devonian  of  Newton, 
always  has  its  head  directed  towards  its  tail,  and  detached.  Again, 
one  species  of  Crustacea  always  occurs  with  the  dorsal  aspect 
exposed  upon  the  matrix ;  another  as  invariably  presents  the  ventral. 
fHiDa  the  specimens  of  Pffgocephaltu  present  Uie  ventral  aspect  ex- 
posed to  view,  whilst  the  dorsal  adheres  as  firmly  as  possible  to  the 


2.  On  the  Sections  of  Igneous  Bocks  on  the  Bye,  Ayrshire.    By 
Kr.  B.  Whyte  Skipsey. — Mr.  Skipsey  described  the  three  prinnp^ 
irhidi  are  observed  in  desoending  the  bed  of  the  stWB^ 
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between  the  Howrat  Toll-bar  and  the  lofty  escarpment  of  Carbon- 
iferous limestone  a  short  distance  above  the  town  of  Dairy. 

8.  Notes  on  some  Sections  in  the  Old  Bed  Sandstone  and  Ballagan 
Series  in  Dnmbuck  Glen.  By  Mr.  John  Toung. — Mr.  Toang  stated 
that  the  sections  exposed  in  Dnmbuck  Olen  belong  to  the  Old  Bed 
Sandstone,  and  to  a  series  of  thin-bedded  limestone  strata,  locally 
known  as  the  Ballagan  beds,  from  being  typically  developed  at  the 
Spout  of  Ballagan,  near  Strathblane.  llie  latter  are  by  some 
geologists  considered  to  be  of  Carboniferous  age,  and  by  others  as 
belonging  to  the  Old  Bed  Sandstone.  The  only  evidences  of  organic 
remains  yet  found  in  them  are  fragmentary  fish  scales,  plants,  and 
annelide  impressions. —  GlaBgaw  Herald,  19th  January,  1867. 

LiTERAKY  AND  PHILOSOPHICAL  SociETT,  Manchkstib.  January 
8th,  1867.  Edward  Schunck,  Ph.D.,  F.B.S.,  etc..  President,  in  the 
Chair.  Mr.  Binney,  F.B.S.,  F.G.8.,  exhibited  two  remarkable 
fossils,  discovered  by  Mr.  Joseph  Tindall,  of  Thomas-street,  Hud- 
dersfield,  in  the  Lower  Coal  Measures  near  that  town.  One  was  an 
insect,  and,  according  to  Mr.  Tindall,  belonged  to  Dr.  Dawson's 
genus  Xylohius  and  probably  to  his  species  StgHlnria,  It  was  found 
in  an  old  deep  mine  at  Cooper  Bridge,  and  is  the  first  instance  of  a 
specimen  of  that  genus  having  been  met  with  in  England.^  Hie 
other  bore  some  resemblance  to  the  pupa-state  of  a  Coleopterous 
insect,  not  much  unlike  the  pupa  of  a  nut-woevil  or  some  such 
insect  It  was  found  in  the  Cinderfield  Dyke  Pit,  at  Bradley,  near 
Huddersfield.  These  specimens  give  us  evidence  of  the  former 
existence  of  insect  life  during  the  Carboniferous  epoch  which  a  few 
years  since  wo  should  scarcely  have  expected ;  but  after  the  dis- 
covery of  a  fossil  spider  in  the  German  Coal-measures,  scarcely  to  be 
distinguished  from  a  recent  genus.,  we  must  expect  great  additions  to 
be  made  to  the  Carboniferous  fauna,  as  doubtless  the  rich  and 
luxuriant  vegetation  of  that  remote  period  would  afford  food  and 
shelter  for  nmnerous  insects. — Proceedings — Lit  and  Phil.  Society. 
—Vol.  vi.— No.  8— Session  1866-7. 
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THE   LATE   MR.   F.   J.    FOOT. 
To  t\e  Editor  of  the  Gvolooioal  Magazzns. 

Sib, — Will  you  allow  me  to  correct  some  inaccuracies  in  your 
obituary  notice  of  my  late  lamented  colleague,  Mr.  F.  J.  Foot 

The  date  of  his  appointment  to  the  Survey  was  August  1st,  1854, 
not  1856. 

Sir  Henry  Dela  Beche  died  on  April  11th,  1865,  but  continued  his 
annual  visits  to  Ireland  to  the  last,  and  I  well  recollect  his  expres- 

^  A  specimen  of  Xylobiw^  discovered  two  Team  ago,  at  Kilmaure,  near  Glasgow, 
by  the  late  Mr.  Thomas  Brown,  was  described  by  Mr.  Henry  Woodward,  before  the 
Glasgow  Geological  Society,  on  the  17th  January,  1867.— See  Beport  of  that  Sooiety, 
at  p.  130  of  the  present  Number— Edit. 
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sions  to  myself  of  satiafitotion  at  Mr.  Foot's  etyle  of  work,  iu  Uiti 
aatumn  of  1854,  when  we  were  all  together  in  tte  Deighbourliood  oi 
Bantry  Bay. 

There  is  no  mentioa  in  your  notice  of  Sir.  Foot's  paper  "On  the 
DiBtribution  of  Plants  in  Burren,  Co.  Ciiiro."  This  p.iper  ia  pnb 
liahed  iu  Vol,  siiv.  of  the  Trans.  R.  I.  Araulemy.  and  is  ftccotnpanied 
by  a  map,  which  show*  at  once  the  precise  localities  where  several 
rare  and  interestiBg  plants  occur,  and  the  relation  between  their 
geographical  cIiBtiibution  and  the  geological  strurture  of  the  dietriel. 

When  mentioning  Mr.  Foot's  share  in  the  prodtiotion  of  thirteen 
of  onr  small  memoirs  called  Explanations,  it  should  have  been 
added  that  his  name  also  appears  as  sole  or  joint  surveyor  on  thirty 
sheets  of  our  published  maps,  and  seven  sheets  of  sections. 

I  am  happy  also  to  say  that  the  reading  of  his  paper,  oontaininf; 
his  botanical  and  geological  observations  on  a  part  of  Norway,  wiU 
ikot  be  interrupted  by  his  death.  The  paper,  with  its  illustrations 
oomplete,  is  now  in  my  hands,  and  it  will  have  been  road  at  a 
meeting  of  the  Roj-ol  Dablin  Society  before  this  letter  can  be 
published  in  yoar  nest  number. — I  am,  Sir,  your  obt.  servant, 

J.  BsKTB  JnsBS. 
Obolooicai.  Sdbviv  or  ImtutSD,  ^L 

6\.  SnirHiiK'a  Gueeh.  Uuhun,  ^H 


!!»■.»▼•  an  nqwrtsd^Ur.  7.  Bnnrimt  to  nsk*  Iks  foUairiwtaiiL 

Ir  Ui  tut  letter  whiclb  appeared  in  tbe  Febnurj  Kmnber  <^  tLi<  Mannn^  p.  87. 
At  line  10  from  bottom  of  pxge  87,  for  "  bi«ak  to  tlie  mbu,"  read  "break  ia  tbf 


Ulrtapii 


;"  it  we  88,  line  «  from  top,  iiuerti  fall  stop  ifter  "IWon  bedi,  ele.; 
«p  ia  Bae  6  from  lop,  sad  laMtitiita  onnuDa.— Emt. 


OH  DEKUDATION  AND  THE  FOBH  OF  THE  GBOimO. 
To  Ae  Editor  of  the  QniLoeiOAL  Uaoazikx. 

I>BAB  Sib,— Had  my  &iend,  Hr.  Kinahan,  bestowed  equal  att«n- 
tioii  upon  the  passages  immediately  following  that  whidi  he  quotes 
from  your  January  number,  or  its  platee,  he  might,  perhape,  have 
gatlwred  there&om  that  I  had  not  forgotten  such  instances  as  the 
coast  islands  of  Cork  and  Kerry.  The  inference  would  have  been 
more  evident  than  that,  because  these  islets  are  now  acted  upon  by 
the  sea,  isolated  pillars  of  rock  must  have  been  formed  by  mariiifr 
denodaticRi.  Inverting  the  case  he  puts,  and  supposing  any  rain- 
wom  pinnacle  depressed  to  form  an  island,  it  follows  that  this 
•itnatuni  mi^t  sometimes  prove  but  little  or  notUng  with  regard  to 
the  fbnnation  of  "  isolated  rocky  pillars "  by  subaerial  or  marine 
teiodatiou. 

Xjeaving  aaida  elevation  and  d^reeaion,  aa  remotely  ooo&eoted 
witli  Uie  oases  in  point,  some  of  the  island  rooks  nuned  are  of  so 
great  a  h^ht  (abont  600  ft.),  that  the  sea  can  only  reach  their  most 
dcnnded  portions  in  the  form  of  rain-lik*  spray,  and  it  will  be 
1(!f»'<*«^  that  rain  doee  sometimes  ocoor  on  that  coast 

I  have  heard,  indeed,  that  a  water-butt  was  washed  by  storm 
V  fena  a  ooneideiahle  hei^t  (about  350  ft),  near  B  lighfliouH 
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on  the  Great  Skellig,  yet  could  not  rely  upon  an  uncorroborated 
report  as  proof  of  the  vertical  distance  at  which  the  sea  can  occa- 
sionally act  upon  the  weather  side  of  a  lofty  rock.  Its  agency  in 
forming  some  isolated  pinnacles  has  not  been  denied. 

Truly  yours,      A.  B.  Wthhb. 
London,  F$btuary  Sihy  1867. 


FISH    IN   THE   DEVONIAN   (NOT  OLD  RED)  ROCKS. 
To  the  Editor  of  the  Geologioal  Maoaziks. 

SiK, — As  there  is  still  much  misapprehension  afloat  as  to  the  value 
of  the  fossil  evidence  in  the  case  of  "  Devonian  vevBus  Old  Red,"  it  it 
desirable  to  clear  up  any  doubtful  points.  I  believe  it  is  admitted 
pretty  generally  that  the  greater  part  (not  all,  of  course,  of  the 
so-called  Gai'boniferous  shells,  crinoids,  &c.,  in  our  Devonian  lists 
are  erroneous  identifications,  made  upon  very  imperfect  specimens. 
At  least  I  can  answer  for  this  in  the  greater  part  of  those  which  have 
come  under  my  review  (see  the  revised  names  in  the  lower  gallery, 
Museum  P.  Geol.  Jermyn-street,  and  their  catalogue)  ;  and  ifir. 
Davidson  has  shown  us  the  same  thing  in  his  careful  monograph  of 
the  Carboniferous  Brachiopods.  There  are  a  few  exceptions,  and,  of 
course,  these  multiply  in  the  highest  beds. 

But  what  about  the  Fish  ?  It  has  been  shown  by  many  authors 
that  Old  Bed  fish  occur  in  Devonian  strata,  and  Devonian  shells  in 
Old  Red  Sandstone ;  and  in  a  memoir  laid  before  the  Geological 
Society  (Quart.  Jour.  GeoL  vol.  xix ,  p.  474,  et  seq),  some  years 
back,  I  endeavoured  to  collate  these  scattered  evidences,  and  add 
others  from  personal  survey,  which  would  show  that  the  Upper 
Devonian  fossils  were  found  in  Upper  Old  Bed  rocks  ;  Middle  Old 
Red  fish  were  found  in  Middle  Devonian ;  and,  to  complete  the  evi- 
dence derived  from  fossils,  a  Cephalaapid,  from  the  undoubted  Lower 
Devonian  of  the  Rhenish  provinces  shewed  that  Lower  Old  Red 
meant  Lower  Devonian.  Li  the  absence  of  any  physical  evidence 
that  the  strata  are  not  contemporaneous,  it  seemed  to  me  that  these 
fossil  data  were  sufficient  for  the  affirmative  side  of  the  question. 

Cut  it  is  argued  by  some  that  Coceosteus,  found  in  the  Eifel  and 
in  Russia  with  the  shells,  is,  with  us,  as  much  an  Upper  as  a  Middle 
Old  Red  form.  And,  moreover,  that  while  Holoptychiua  (an  undoubted 
upper  Old  Red  fossil),  has  been  found  in  the  N.  Devon  rocks  in 
its  proper  place.  Phyllolepis  has  occurred  in  the  lowest  portion  of 
the  S.  Devon  series,  near  Torquay.  Does  any  one  know  exactly 
where  the  specimen  is  on  which  this  decision  is  founded  ?  It  used 
to  be  said  that  at  Polporro,  in  Cornwall,  in  the  Lower  Devonian 
beds,  fish  were  common.  Professor  M'Coy  determined  these  to  be 
sponge  remains.  Has  any  competent  authority  seen  the  PhyUolepii, 
and  is  the  locality  certain  ? 

J.  W.  Saltie. 


SBAPTOLITES    OP    THE    MOPFAT    IHALII.        f  _  .. 

To  the  Editor  of  the  Gkologioai.  Mtoaaa.  \  ■..-■ 

Sib. — I  aball  be  glad  if  yon  vrill  aSbnl  ne  *  pottiia  tfiMr 
■pace  to  reply  to  oertain  stalemenlA  advanoddfeffltr.  W.GbBOlfaHk 
in  his  paper  on  the  "  Systematic  poeitiou  at  aa  CbiptelitM,  ta4 
thoir  Boppoaed  Ovarian  Tesiolea."  conlainel  is  Ifas  l«t  axmite  qJF 
^onrJournaL  In  the  first  place.  Mr.  Camithen  is  <>f  [liui:  [>.  thai 
'  tiie  attachment  of  a  Bnpposed  ovarian  capeulft  to  tLe  i-iipt.  <  if  OiapUi- 
UU»  StdgmeUi,  oa  %ured  by  me  (Gsol.  Ma«,  Vol.  IJL  PI.  XVIL 
Fij^.  3),  18  a  case  of  mere  juxtaposition.  It  fe  very  possible  that 
this  view  may  uldmalcly  bi:  proved  to  be  cooMI.  and  one  certainly 
would,  a  priori,  and  from  nnAlogy,  be  incliBBd  to  believe  that  tiw 
nacro  afaould  constitute  the  organ  of  attaclimtoL  On  this  point  I 
dn  not  feel  justified  in  expressing  any  stnjag  opinion ;  but  I  may 
reinarii,  en  pauaiU,  that  I  did  not  stale  tint  1  h^  observed  this 
spparent  connexion  in  one  Epccimen  only.  Vhlt  I  diiJt.atM*  vi^  . 
that  I  liad  never  observed  this  phenomenon  VOBUfi  m  Ifcil.qMt  «f  A 
Sedgteieiii ;  and,  in  point  of  fiiut,  I  have  eefltt  it  te  Ifcnt^ariW  . 
of  this  Gnptotite,  thoug^h  never  in  any  other;  nd  Ja  ib»  tililk  1^4^  - 
I  did  not  figure,  the  position  of  the  macro  ctxdd  Datka  WH^  nl|^  .., 
It  ia  undoubtedly  true  that  io  the  majori^  flf  «Haf,^MmMt!** 
external  indications,  or  ecara,  which  could  BMm  btwt  fmdMpil'^' 
the  fall  of  a  capsule.  Still  there  are  casex  in  iriiidi  made*  «idpb 
which  are  possibly  due  tu  this  cause,  'llina,  Hall  has  described 
puetuliform  elevations  at  the  bases  of  tli^  cellules  in  GroftoUlkitt 
mImIm,  and  in  G.  divarieabu,  both  Didyntograpm ;  and  I  have 
ohaerved  similar  pnatulea,  or,  in  §ome  cases,  pits,  at  the  base  of  the 
cellale  of  Didymograptiu  ameepa,  recently  described  by  myself,  from 
the  llo&t  shales.  These  may  be  the  cicatrices  of  ovarian  oapenles, 
as  TBgnelj  hinted  by  Hall,  but  on  this  point  I  would  be  onderBtood 
to  express  mjrself  merely  hypothetically,  and  with  all  due  caution. 

Tken  Mr.  Camithers  conolndea  that  the  rounded  and  oval  bodies, 
vilhont  an  evident  external  miuoo,  whio^  occur  in  numbers  along  with 
the  perfect  muoronate  capsnlee,  must  have  been  mistaken  by  me  for 
■peoimens  of  the  small  Biachiopod,  the  Siphonotreta  miesla  of  Ho  Ooy. 
On  this  point  I  can  only  say,  that  I  have  collected  dosens  of  t^ 
Bipkamolreta,  in  various  localities  in  Dumfiiesshire,  and  I  have 
examined  a  most  extensive  suite  of  the  rounded  bodies  in  qneBti<Hi, 
in  every  state  of  oompreeaion  and  preservation,  and  I  can  aaielj 
assert,  that  it  is  impossible  that  any  palieontol(^:i8t,  possessed  ^ 
ordinazy  powtan  of  observation,  dionld  foil  into  an  error  so  grosB. 
I  never  met  with  any  case  in  which  there  was  the  need  of  a 
moment's  hesitation,  and  a  careful  examination  will  almost  always 
detect  the  nmcro,  at  some  point  or  other,  within  the  drcnmferenoe  of 
die  fl^wule.  I  therefore  repeat  the  assertion,  that  the  rounded 
bodies  are  simply  the  bell-ehaped  macronate  ctmules,  oompressed 
from  above,  downwards  instead  of  laterally.  In  this  view,  I  am 
ftillj  aapported  by  the  authority  of  Pvof.  Harkness  (than  whom  no 
one  is  mcnv  thcnvn^ffaly  acquainted  with  the  QrsptoUtio  rooks  of 
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Dumfriessliire,  and  their  contained  fossils),  who  both  examined  my 
specimens,  and  himself  collected  a  number,  in  a  yisit  which  he  paid 
with  me  to  Moffat  last  summer. 

Leaving  the  subject  of  the  ovarian  capsules,  Mr.  Camithers  appears 
to  think  that  the  Diplograpeus  WMifiddii  of  Hall  is  identical  with 
the  D.  tricomis  described  by  himself.  This,  however,  is  certainly 
not  the  case,  the  two  being  distinguished,  amongst  other  dififerenoes, 
by  the  obvious  character  that  the  former  is  provided  with  but  a 
single  mucronate  radicle,  whilst  the  latter  is  furnished  with  three. 
I  have  found  D.  Whiifieldii  at  Glenkiln  Bum,  in  Dumfriesshire,  but 
I  am  not  aware  of  its  occurrence  having  been  noticed  elsewhere. 

It  seems  to  me  that  Mr.  Oarruthers  is  likewise  wrong  in  the  asser- 
tion, that  DIplograpsiia  pristisy  Hisinger,  is  provided  with  spinose  or 
mucronate  cellules.  I  should  speak  more  positively  on  this  point, 
but  I  am  not  able  to  refer  to  the  original  figures  by  Hisinger,  and 
C6m  only  judge  from  the  various  figures  in  Hall,  and  from  McCoy's 
description.  Certainly  I  have  myself  never  seen  a  single  specimen 
in  which  this  was  the  case,  and  I  should  be  inclined  to  suggest  (not 
having  seen  the  specimens  upon  which  Mr.  Carruthers  has  foundeil 
his  statement),  that  lie  has  probably  mistaken  for  D.  priMtU,  sped- 
mens  of  the  Diplograpsus  quadri-mucroncUus  of  Hall.  I  have  found 
this  beautiful  species  not  uncommonly  in  the  Mofiat  shales,  and 
when  compressed  in  certain  directions,  it  presents  but  a  single  row 
of  spines,  thus  coming  closely  to  resemble  the  ordinary  form  of  D. 
pristis,  and  dififering  chiefly  in  the  mucronate  cellules. 

I  am.  Sir,  Yours,  etc., 

Henry  Alletns  Nicholson. 

Edinbuuoh,  February  6th,  1 867. 

MR.  MAW,  PROFESSOR  JTJKE8,  AND  OTHERS  ON  DENUDATION. 
To  the  Editor  of  the  Qeologioal  Magazine. 

Deab  Sir, — Since  the  appearance  of  my  articles  on  the  origin  of 
Escarpments  and  Valleys  (Geol.  Mao.  April  and  July  1865 ;  Feb. 
and  Sept.  1866),  you  have  given  insertion  to  an  array  of  contribu- 
tions more  or  less  in  favour  of  subaerial  denudation.  As  I  find  a 
full  reply  would  not  come  within  any  reasonable  compass,  in  your 
Magazine,  and  as  several  observations  have  been  made  which  render 
silence  on  my  part  no  longer  desirable,  would  you  kindly  find  room 
for  a  few  brief  remarks. 

Planes  of  Marine  Denudation. — As  on  this  point  I  have  been  mis- 
understood, permit  me  to  remark  that  in  asserting  that  the  sea  is  not 
a  levelling  agent,  I,  of  course,  meant  that  the  sea  only  planes  down 
its  bed  to  an  extent  proportionate  to  the  amount  of  flat  surface 
presented  by  the  land  at  any  given  time.  This  planing  down 
process  is  far  from  universal.  It  is  nearly  absent  in  Archipelagos, 
and  on  continuous  coast-lines  it  requires  a  very  slow,  uniform,  and 
unintermittent  rise  or  fall  of  the  land.  Table-lands,  with  surround- 
ing decUvitiea  or  escarpments,  are  planes  of  marine  denudation,  and 
so  are  plains  surrounded  by  acclivities  or  escarpments,  unleaa  a  mere 
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differenoe  of  level  can  give  a  claim  to  a  different  origin.  Mr. 
Wynne  (Gsoi^  Mag.  Jan.  1867,  p.  10),  admits  the  marine  denuda- 
tion of  plains.  Mr.  Maw  goes  much  further,  and  agrees  with  me 
in  attributing  all  straight  and  level  surfaces,  including  terraces  with 
adjacent  cliffs  or  escarpments,  to  the  planing  action  of  tJio  sea.  1  ven- 
ture to  proceed  a  step  still  further,  and  ask  why  should  an  extensive 
level  Bur£BLce  be  called  a  plane  of  marine  denudation,  while  a  flat- 
bottomed  vale  (not  the  effect  of  deposition)  is  excluded  from  the 
designation  ?  Mr.  Maw,  in  admitting  that  all,  or  even  the  majority, 
of  hollows,  with  terraced  cliffs  or  uniformly  scarped  sides,  have  been 
modified  by  the  sea,  concedes,  as  could  easily  be  shown  by  sections, 
that  the  sea,  in  many  cases,  has  had  a  considerable,  if  not  the 
greatest,  share  in  the  process  of  denudation.  The  extreme  sub- 
aerialists,  who  attribute  all  inland  strike-following  cliffs  ^  and  escarp- 
ments to  the  atmosphere,  are  consistent  in  referring  the  formation  of 
planes  to  the  same  agency. 

TroMaverte  Gorges  and  Longitudinal  Valleys. — Professor  Jukes,  in 
a  truly  philosophical  spirit,  sets  limits  to  his  theory  by  admitting 
tHat  tuubUaiing  surfaces  (Gkol.  Mao.,  May  1866,  p.  234),  sea-toard 
or  outside  kiU-slopes  (£xp.  to  Irish  G.  S.  Maps,  sheets  124  and  125, 
p.  6),  and  gaps  or  passes  upon  the  crests  of  ranges  of  hills^  (Quart. 
Jonm.  GeoL  Soc.,  June  1862,  p.  391),  are  the  result  of  marine  denu- 
dation. I  have  lately  been  led  to  agree  with  this  distinguished 
geologist,  in  attributing  long  and  narrow  river- valleys  on  the^ides 
of  table-lands  and  mountain  ridges,  to  fluviatile  erosion.  I  likewise 
think  it  probable  that  the  transverse  gorges,  which  connect  longitu- 
dinal valleys,  may  have  been  partly  excavated  by  streams  flowing 
down  once  continuous  slopes,  though  tho  abruptly  commencing  and 
fresh-looking  sides  of  these  gorges  would  seem  to  point  to  a  farther 
and  more  recent  excavation  by  marine  currents.  These  longitudinal 
valleys  and  basins,  which  ore  not  open  plains,  and  which  often 
occur  in  what  must  once  have  been  land-locked  situations,  appear 
the  more  mysterious  the  more  frccjuently  they  are  contemplated. 
Their  outlines  are  generally  so  smooth,  and  horizontally  continuous, 
and  their  recesses  so  curvilinear,  as  to  preclude  the  idea  of  any  pro- 
cess of  rutting  down  by  pluvial  runlets  which  must  have  conformed 
to  the  slightest  local  variation  in  the  denudability  of  rocks,  while 
in  many  instances  they  appear  to  have  been  swept  so  clear  of  all 
detrital  traces  of  tho  excavating  agent,^  as  to  forbid  our  referring 
them  to  rain  and  frost,  which  must  have  left  numerous  indications 
of  their  slow,  intermittent,  and  irregular  mode  of  action.  It  must 
have  been  a  wholesale  denudation,  and  not  a  denudation  by  instal- 

*  Mr.  Topley  (Geol.  Mao.,  Oct.  18C6),  makes  some  statements  in  reference  to  tho 
escarpments  and  uca-cliffs  of  E.  Yorkshire,  which,  if  necessary  to  the  support  of  i\u\ 
mbaerial  theory,  show  that  this  theory  is  not  applicahle  to  many  parts  of  the  S.W. 
of  England  and  other  districts,  where  tlie  sea,  in  making  clitfs  shows  a  tendency  to 
follow  the  strike,  and  where  many  inland  cliffs  run  obliquely  to  the  strike.  Numerous 
instances  might  be  brought  forward  did  space  permit. 

^  P^ofeasor  Jukes  clearly  includes  ravines  and  narrow  winding  valhys  crossing 
watersheds. 

*  This  was  long  ago  shown  by  Sir  R.  I.  Murchison. 
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ments.  Large  bodies  of  water  in  the  shape  of  marine  oarrentB,  or 
"  waves  of  translation,"  caused  by  sudden  elevations,'  ought  not,  I 
think,  to  be  rejected  as  a  cause,  until  their  inadequacy  has  been 
clearly  shown.'  Should  the  theory  of  great  bodies  of  water  be 
ultimately  found  untenable,  then  equally  great  bodies  of  moving  ice 
would,  I  think,  furnish  a  more  satisfactory  explanation  than  rain. 

Water-worn  cliffs^  pillars,  and  rock-surfaces. — Since  I  first  directed 
attention  to  traces  of  sea-action  on  certain  inland  rocks,  several 
geologists  have  shown  an  increasing  disposition  to  limit  their  con- 
fidence in  atmospheric  denudation.  Admitting  that  rain  acts  power- 
fully on  arable  fields,  roads,  exposed  beds  of  sand  and  gravel,  and 
soft  rocks,  I  asserted  that  pure  rain-water  has  little  or  no  influence 
on  hard  rocks  (in  this,  I  now  find,  I  was  forestalled  by  Colonel 
Greenwood) ;  that  the  preservation  of  glacially  smoothed  and  striated 
surfaces  demonstrates  the  inadequacy  of  mere  rain  to  denude  hard 
rocks :  that  if  ice-marks  have  endured,  it  is  reasonable  to  look  for 
marks  left  by  the  sea ;  that  they  may  be  found  on  inland  diffis,  and 
rock-pillars,  which  present  smoothed'  and  rounded  forms,  or  which 
have  been  left  with  angular  projections,  where  the  adjacent  blocks 
(of  equal  hardness)  have  been  displaced  or  removed;*  that  the 
summits,  ridges,  and  sides  of  many  hills,  present  marks  which  are 
facsimiles  of  those  now  in  course  of  being  formed  by  the  sea ;  that 
these  marks  may  be  distinguished  from  the  effects  of  glaciation,  by 
their  consisting  of  a  succession  of  small  hollows,  ridges,  round,  oval, 
or  elongated  pot-holes,  or  short  grooves,  indicating  the  gyratory  or 
to-and-fro  action  of  stones  in  water.  I  have  found  these  phenomena 
not  only  on  Mynydd  Gader,  at  a  lower  level  than  the  glaciated  sur- 
faces lately  discovered  by  Mr.  Wallace  (Quart.  Jour,  of  So.,  Jan., 
1867),  and  on  elevated  natural  pavements  of  limestone  near  Minera, 
but  on  the  Mendip  Hills,  where  the  smooth  and  almost  polished  pot- 
holes are  very  numerous  and  striking.  Mr.  Plant  (Gbol.  Maq., 
Feb.,  1867,  p.  81)  has  lately  discovered  an  old  sea  beach  on  the  lime- 

^  Such  as  must  have  resulted  from  these  mdden  upstarts  of  the  sea 'bottom,  which 
are  indicated  by  the  transverse  horitontality  of  many  systems  of  terraces  now  at  con- 
siderable altitudes  above  the  level  of  the  sea.  (See  account  (li  Raised  Beaches  near 
Llangollen,  in  Geol.  Mag.,  Sept.  1866,  Fig.  13,  in  the  plate,  which  furnishes  a 
very  inadequate  representation.) 

*  It  is  remarkable  that  such  submarine  troughs  as  Captain  Beechey's  "  Ditch  in 
the  North  Channel"  should  not  have  been  more  particulany  examined  with  refere&ee 
to  denudation. 

*  In  Geol.  Mao.,  Nov.  1866,  p.  518,  Dr,  Lindstrom  thinks  I  have  mistaken  glacial 
grooves  for  wave-mHrks.  An  inspection  of  the  locality  would,  I  think,  convince  any 
unbiassed  geologist  that  they  occur  in  situations,  and  are  associated  with  phenomena, 
such  as  shallow  pits  and  caves,  which  furnish  a  strong  presumption  against  a  gUdal 
origin. 

*  Mr.  Wynne,  in  asserting  that  it  is  impossible  to  distinguish  between  rook*pillan 
formed  by  the  atmosphere,  and  those  formed  by  the  sea,  unintentionally  ignores  the 
validity  of  that  dualogical  reasoning  on  which  g^logy  is  founded.  Even  dynamicaUy 
considered,  there  can  be  no  doubt  that  the  effects  of  a  slow  vertical  agency  can  be 
easily  distinguished  from  phenomena  produced  by  the  lateral  undermining,  and  to-and- 
fro  action  of  the  sea.  Mr.  Kinahan,  in  answer  to  Mr.  Wynne,  has  brought  forward 
a  convincing  illustration  of  the  marine  origin  of  rock-pillars  (Gbol.  Mao.,  Feb^  1867| 
p.  89). 
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(tone  moors,  near  Buxton,  with  similarly- worn  rock-aurfacoH,  and 
with  the  addition  of  loose  shingle,  and  a  covering  of  clay,  nof 
Jerivt^l  from  the  Ilmestono  rock,  which  rock,  he  tell  us,  has  Buffered 
»o  decomposition  siuce  the  sea  left  the  locality.  SiDce  I  first  wrote 
no  this  subject  Mr.  Pengelly  hoa  announced  his  discovery  of  Pholat- 
boringB  in  limeBtone  cliffs,  at  considerable  altitudes  above  the 
present  eea-Ievel,  and  others  havo  bronght  forward  faats,  which  not 
only  show  the  absence,  or  limited  extant,  of  aubaeriol  disintegration, 
hnt  prove  that  the  sea  was.  at  least,  the  last  denuding  agent  to  whioh 
the  sorface  of  the  land  has  been  eiibjected,  ice  at  high  altitudes 
excepted. 

D.  MAOKiHTOsn. 


I 


DENUDATION  OF  VALLEYS. 
To  the  Editor  of  Ike  Qeolooioai,  Uaoazihe. 

BiR.— Every  one  who  lives  amongst  the  hills,  as  I  do,  on  the 
Ootawolds,  who  has  his  eyes  open,  most  discover  parallel  cases  to 
UHMe  described  by  Mr.  Hull,  in  yotir  October  number;  i.e.,  valleys 
commencing  on  high  ground  and  descending  to  the  sea.  some  having 
rivers,  others  being  dry.  Being  only  a  field-geologist  I  havo  no 
theory  to  support,  but  study  facts,  and  have  my  opinion,  which  I  am 
ever  ready  to  alter  when  truth  requires  it. 

The  vall.-vs  in  llie  notswold  Uilla  that  I  am  acquainted  with  are 
iifpn:-;^i..!i.-  in  the  Or-lilie  IhmI.^  they  have  a  basoment  of  clean  OoHtio 

Erel,  with  the  edges  taken  off,  but  not  formed  into  pebbles,  proving 
t  it  has  never  been  subjected  to  coast  or  tidal  action,  or  long  oon- 
tbiDad  attrition.  Bome  of  these  valleys  begin  at  the  crest  of  the 
Ocditio  nnce,  bow  elevated  one  thousand  feet  above  the  sea,  and 
gntdnolly  descend  the  sonth^eaat  slope  of  the  Cotswolds  until  they 
nm6kt  the  summit  level  of  the  Thames,  four  hundred  feet  above  the 
sea :  others  are  more  local,  descending  ftom  ground,  five  to  six  hun- 
dred feet  above  the  sea. 

It  is  clear  that  the  dry  valleys  catinot  owe  their  origin  to  river- 
•ctiMi ;  and  the  Tiver-valleys  are  only  channels,  which  receive  the 
ntrings  of  the  Pulleis-earth  or  local  clay  beds.  The  action  of  these 
nvers  is  never  a  denuding  one,  even  when  in  flood,  little  solid  matter 
hsnig  ouried  oft  It  is,  therefore,  impossible  to  conceive  that  these 
extenai've  valleys  are  the  result  of  river-action.  We  know  that  the 
Oulitio  matter  once  formed  a  sea  bottom,  nearly,  or  quite  level,  and 
ttat  it  is  now  elevated  one  thousand  feet  above  the  sea-level.  It 
m^  be  assumed  to  have  been  lifted  up  one  thousand  five  hundred 
fiset,  and  it  is  impossible  for  this  to  have  taken  place  without  cracks 
in  tlie  Borfaoe,  and  being  unequally  elevated,  and  tilted  to  the  eonth- 
eMt  during  its  elevation,  sea  currente  must  have  ran  in  these  cracks, 
and  itere  we  have  an  enormous  power  at  woi^,  quite  sufBcient  for 
the  denudation  that  has  taken  place ;  and  action  of  this  kind  and 
e  will  aooooat  for  the  cleanness  of  the  giavel  bottoms  of  these 
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or  dry,  terminate,  with  one  exception,  whicli  runs  into  the  SoTexn. 
I  may  add,  we  have  no  fresh  water  deposits  in  our  valleys. 

Tours,    Thos.  C.  Bbowv. 

Further  Barton,  Ciuencister. 


Jacques  Amand  Eudes  Deslonooiiamps  was  bom  at  Caen,  in 
Normandy,  on  the  17th  of  January,  1794.  His  parents  were  poor, 
and  imposed  upon  themselves  severe  privations  in  order  to  afford  to 
theii*  son  a  liberal  education.  At  the  age  of  eighteen  he  had  so 
much  distinguished  himself  through  his  medical  studies  and  examin- 
ations, that  he  was  appointed  an  assistant-surgeon  to  the  frigate 
''LaQloire."  In  1812  ho  became  surgeon-assistant-major  to  ihe 
Military  Hospital  of  Caen,  but  soon  afterwards  left  the  navy  and 
went  to  Paris,  in  order  to  complete  his  medical  studies,  and  to  take 
his  degree  of  Doctor  of  Surgery.  During  his  sojourn  in  Paris, 
medicine  was  not,  however,  his  only  study,  for  comparative  anatomy, 
botany,  and  physiology  had  occupied  much  of  his  time,  and  of  those 
soiences  he  made  himself  eminently  proficient,  as  well  as  in  the  art 
of  drawing.  When  in  Paris  ho  became  intimate  with  Cuvier,  and 
his  young  mind  was  so  deeply  impressed  by  the  wonderful  discov^- 
ies  of  Mammalian  remains  brought  to  light  through  the  genius  of 
that  celebrated  naturalist,  that  on  his  return  to  Caen  he  lost  no  time 
in  exploring  the  many  quarries  that  surrounded  his  native  towB. 
Oreat,  indeed,  was  his  surprise  and  delight  when  he  found  them 
replete  with  fossil  remains  of  all  kinds  ;  and  the  discovery  of  a 
specimen  of  Teleosaurus  Cadamensia  so  elated  him,  that  from  that 
time  comparative  anatomy  and  palaeontology  became  his  chief  and 
favourite  studies.  At  Caen  he  met  Lamouroux,  and  with  him 
studied  the  corals,  and  was  one  of  the  contributors  to  the  ''  Encydo- 
pedie  Methodique,"  as  well  as  of  the  '' Dictionnaire  dee  Sciencee 
Naturelles."  He  was  the  chief  founder  both  of  the  Museum  of 
Natural  History  of  Caen  (of  which  he  was  honorary  curator),  and 
of  the  Linnsean  Society  of  Normandy,  and  has  for  years  been  the 
principal  contributor  to  its  transactions.  In  1825  he  succeeded 
Lamouroux  as  Professor  of  Zoology  to  ihe  Faculty  of  Sciences  of 
Caen,  and  on  the  22nd  of  October,  1847,  was  elected  Dean  of  the 
said  Faculty,  which  chairs  he  retained  till  the  day  of  his  death.  No 
professor  could  be  more  popular  or  more  respected,  and  he  inspired 
his  pupils  with  a  true  love  of  science ;  indeed  his  noble  mind  was 
constantly  bent  on  doing  good,  and  in  affording  relief  and  enoourage- 
ment  to  all  those  who  were  in  need  of  his  aid  or  advioe.  So  important 
and  varied  wero  his  researches  and  publications,  that  he  was  unive^ 
sally  recognized  as  one  of  the  most  eminent  palseontologistB  of  his  day* 
He  published  many  excellent  memoirs  and  monographs  of  the  Fossil 
Mollusca  which  occur  in  the  Oolitic  and  Liassic  deposits  of  Normandy* 
and  tliose  which  treat  of  the  genera  Pleuroiamaria,  PUccMa,  2Wn- 
U^,  Trochotoma,  Bligmtu^  etc,  are  particularly  remarkable.    He  also 


de-roted  cxtnsiderable  atteotion  to  the  BhicKontA,  koA  -wm 
indebted  to  him  for  a  Frencli  Tranolatioii  of  DKridBm'i  "Om 
Introduction  "  to  that  groap,  as  well  ai  for  the  eetabliihmpnt  of  AM 
genos  Argiopt.  Bat  hia  raoet  important  pablicatkxu  i«Ut«te4i 
Cpxwdilian  remains  of  Sormandy, 

Hoaoura  of  all  kinds  trere  heaped  nptn  faim.  He  ««  •  cor^ 
responding  member  of  the  Institate  of  Prance,  and  of  aammam 
other  academies  and  learned  MKaette^  A  clKvaKer  and  otEcJor  JB 
la  Iie^n  d'  honnenr,  and  a  medallift  of  St  Helena.  Id  1861 
he  received  a  eilver  medal  from  the  Uinieter  of  Fnhlii;  TiiiiliWllilW 
In  1863  &  gold  medal  was  presented  to  Hro  ks  a  reward  tm  A4 
fert  portion  of  liis  admirable  work  on  TeUotaam,  and  in  IBM 
MtotK«r  gold  medal  was  awarded  to  him  by  the  AcadeiCT  tt 
SdenoGS  of  Ronen.  He  wa£  alss  a  foreign  member  of  the  Goah||^ 
ol  Society  of  London. 

About  two  jears  ago  he  had  the  great  misfortane  ti>  Ion  ttirf 
Mght  of  one  of  his  ej^es,  and  the  other  baring  been  much  inipain^ 
ihe  calamity  produced  on  bis  erer  oclire  mind  a  feeling  o*  dac^ 
dtfiTMEion.  On  the  lath  of  November  last  he  aesiMed  at  ths  JBi*^ 
gnral  opening  of  the  session  of  the  Faculty  of  Sdcnom  of  OmM, 
wbere  his  worthy  and  dUtinguisbed  son  was  oompying  bia  cfeiirw 
{Sofeasor  of  Zoology.  Feeling  his  end  &tt  approaching  Ui  Im^ 
few  days  were  spent  in  dictating  to  bis  son  wh^  was  stiiriieoaMVf 
ia  order  to  enable  bim  to  complete  the  great  work  on  the'  AhK 
CrwodilJau  remains  of  Xormandy,  npon  which  he  had  laboarecl 
daring  so  m;my  years.  BememKriDg  the  oomplimenta  paid  him 
ty  the  Geological  Society  of  London,  he  desirfcd  that  his  lut 
fmaX  ■woAl  shoold  be  dedicated  to  that  aocie^.  On  the  17th  of 
Sunmj,  1867,  he  erpired,  aged  73  years  and  one  month,  de^ly 
ngretted  bj  hu  nmnerons  friends  and  admiren. 

Jum  Smith,  Esq.,  of  Jordan  Hill,  near  Glasgow,  F.B.S.,  F.Q.S.. 
irixMe  death  we  amtoonced  in  the  last  number  of  the  Geological 
M^OAzntK,  was  bom  in  the  year  1782,  and  died  on  the  17&  January, 
K67,  in  the  ei^ty-fifth  year  of  his  age.  He  was  educated  in  the 
Cnrrern^  of  Gla^pw.  From  his  earliest  years  ho  had  a  taste  for 
yichtjng,  and  it  was  said  at  one  time  be  was  the  only  yachtsman  in 
Ae  West  of  Scotland  for  many  years.  In  1806  be  made  a  voyage  in 
ft  mrj  small  Teasel  of  about  twelve  tons,  which  socommodated  himself 
tad  his  oompanions,  the  late  Professor  Hilne  and  Dr.  Ure,  and  in 
Aia  voyage,  which  lasted  several  weeks,  they  went  as  far  as  the  Isle 
tf  Skye.  In  a  sobseqnent  voyage,  a  few  years  afterwards,  he  dis- 
eorered  the  vitrified  fort  on  the  Burnt  Island,  in  the  Blames  of  Bnta, 
nd  published  an  sooonnt  of  it  in  the  transadious  of  the  Edinbor^ 
Antiqaarian  Society.  He  subsequently  served  as  an  officer  in  the 
Benfrewdnre  Hilitia,  and  was  on  duty  at  the  Tower  when  ffir 
Fnncis  Bordett  was  imprisoned  there.  After  the  peace  he  visitod 
ninoe  and  Italy,  in  which  latter  oountry  he  resided  for  some  time, 
I  diiefly  with  the  study  of  the  Fine  Arts.  About  the  yeax 
%■  he  begm  to  take  an  active  interest  in  the  ftffiiiis  of  tha  &ndcc^ 
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sonian  Institution,  which  acquired  a  fresh  life  under  his  auspioes,  and 
continued  to  prosper  under  his  presidency.     He  was  the  founder  of 
its  Natural  History  Museum.   The  very  complete  collection  of  Sootck 
coins  attached  to  the  museum  was  formed  and  presented  by  Mr.  Smith. 
His  first  geological  paper,  entitled, "  An  indication  of  Changes  in. 
the  relative  Levels  of  Sea  and  Land  in  the  West  of  Scotland/'  was 
read  to  tlic  Geological  Society  of  London  on  November  16th,  1836. 
This  was  followed  by  a  series  of  papers  on  the  same  subject,  read 
before  the  Geological  and  Wemerian  Societies.     His  last  paper  to 
the  Geological  Society  was  read  in  February,  1862.    These  have  now 
been  published  in  a  collected  form,  entitled,  ''  Besearches  in  Newer 
Pliocene  Geology."  Glasgow,  1862.    The  importance  of  Mr.  Smith's 
original  researches  can  hardly  be  over-estimated  by  geologists  of  the 
present  day,  evincing,  as  they  do,  not  only  changes  in  the  relative  level 
of  land  and  sea,  but  also  great  climatal  changes,  as  indicated  by  the 
remains  of  various  organisms  now  extinct'  within  the  British  seas, 
and  which  he  was  the  first  to  point  out  as  occurring  in  these  raised 
beds,  and  as  being  of  aii  Arctic  character.     Sir  Charles  Lyell,  Mr. 
Geikie,  and  other  recent  writers  on  these  deposits,  all  acknowledge 
the  very  great  importance  of  Mr.  Smith's  observations  in  this  &- 
partment  of  gcolog}',  which,  as  Mr.  Geikie  truly  states,  were  destined 
ultimately  to  cast  much  light  on  the  complex  history  of  the  superficiil 
accumulations  of  the  country.     The  importance  of  these  and  suhae- 
quent  researches  have  entitled  Mr.  Smith  to  be  considered  by  manj 
as  the  father  of  Post-pliocene  geology.    Mr.  Smith  resided  for  several 
years  in  tlie  south  of  Europe,  and  published  papers  on  the  geology  of 
Madeira,  on  tlie  tertiary  formations  of  Lisbon,  and  on  the  structure 
of  tlie  rock  of  Gibraltar. 

Among  the   services  rendered  by  Mr.   Smith  to  the  cause  rf  ^ 
scientific  inquiry  and  research,  special  mention  is  due  to  his  labonn  j 
in  the  field  of  Scriptiu-e  criticism   and   interpretation,  which  are  - 
connected  with  this  peiiod  of  his  life,  as  it  is  in  this  department  tliat  • 
he  has  acquired  his  most  extensive,  and  what  will  probably  be  -. 
his  most  lasting  reputation.     In  an  essay  on  the  "  Sources  of  St   : 
Luke's  Writings,"  he  gave  evidence  of  an  acute  and  scholarly  cast  of  i 
mind — though,  from  the  difficult  and  somewhat  speculative  nature  of  J 
the  subject,  difierent  opinions  will  doubtless  be  entertained  respect-  J 
ing  the  particular  view  advocated  in  the  essay,  and  the  measure 
of  success  with  which  the  investigation  is  conducted.     But  in  regard 
to  another  and   more  laborious  line   of  inquiry — that  relating  to 
the  voyage  and  shipwreck  of  St.  Paul — there  can  scarcely  be  said  to 
be  any  dificrence  of  opinion  among  competent  judges,  and  theologiani 
of  high  name  and  of  various  countries  have  united  in  their  com- 
mendation of  the  eminent  ability  and  skill  displayed  by  Mr.  Smith 
in  his  treatment  of  the  subject.     Mr.  Smith  was  a  member  of  the 
Geological  Society  of  France,  and  was  the  President  of  the  Geologi* 
cal  and  Archaeological  Societies  of  Glasgow — .J.Y. 

BoBERT  Dick,  of  Thurso,  though  a  hard-working  man  all  his  life 
had  such  an  irrepressible  love  for  natural  hiBtory,  and  so  employed 


Ub  leisure  hours,  that  he  earned  for  himself  a  well-merited  Cime  ii 
■aentific  circleft.  He  died  at  Thurso  on  the  ITth  of  December  last . 
We  ore  glad  to  be  able  to  present  our  readers  with  a  short  account 
of  a  man  whoso  memory  ought  not  to  he  lost.  Mr.  Dick  was  & 
native  of  Fifeshire,  but  went  to  Thurso  when  young.  He  learned  to 
be  a  baker,  and  some  time  aftei-wnrds  commenced  business  on  his 
own  account.  During  hie  apprenticeship  Mr.  Dick  exhibited  a  taste 
(or  natural  hixtory.  He  would  then  spend  even  mors  than  bis  spare 
huara  in  local  ciplorationH,  and  every  work  on  botany  and  ento- 
mology was  eagerly  borrowed  or  acquired,  and  was  read  and  studied 
with  the  gi'eatest  avidity.  But  it  was  when  he  beoame  a  journeyman, 
tad  espccialiy  wlien  he  arrived  at  the  position  of  being  his  own  , 
master,  that  he  devoted  himitelf  with  the  most  singular  eameatuesa   - 

Ib)  the  Etudy  of  scienoe,  spending  many  nights  in  the  open  air,  and  | 
being  on  many  oocB«ions  for  several  days  and  nights  engaged  in  ( 
Qie  investigation  of  tbe  district,    which  in  the  end  brought  him  j 
into  possession  of  a  museum  of  fossils  and  botanical  and  entorao-  tj 
lo^cal  specimens,  which  has  been  the  admiration  of  the  muttiludefl   I 
lit  tocans,  from  Sir  Roderick  Mui^hiBOn  downwards,  who  have  been  ( 
privileged  to  see  it.     Among  the  people  of  Tliurso  and  neighbourhood' 
tlr.  Dick  was  long  looked  upon  as  partially  insane ;    but,  as  timo 
rolled  on.  opinions  gradually  changed.     By-and-by  it  began  to  bo  | 
whispered  that  men  of  great  influence  were  visiting  the  mad  ThursO'  ( 
baker :  and  when  it  was  found  tiiat  in  the  meetings  of  the  British 
Association  for  the  Advancement  of  Science  he  was  honourably  m 
lioned,  and  that  even  Sir  Roderick  Murchison  had  been  receiving 
lessons  from  him— some  of  his  illustrations  being  drawn  on  the  walls 
of  his  workshop  and  hia  implements  of  trade — the  opinion  clianged, 
and  Thurso  people  took  pride  in  naming  the  great  scientific  baker  of 
their  town.    It  was  during  his  entomological  and  botanical  explorations 
that  Mr.  Uick  began  to  cultivate  a  taste  for  geology-     By-and-by  ho 
became  as  deeply  in  love  with  it  as  with  those  othor  sciences,  and  in 
the  end  he  acquired  a  wonderful  acquaintance  with  the  science,  and 
was  in  frequent   communication  with  the  lato   Hugh    Miller,  Sir 
Roderick  Murchison,  and  other  geologists.     His  long  and  wonder- 
ful  travels   in   the  district,  and  his  extraordinary  painstaking  in* 
TMtigations  and  researches  have  resulted  in  the  accumulation  of 
one  of   the   most   interesting  collections  of  specimens  to  be  any- 
where seen.      It  is  understood  he  has  left   the  collection  to  the 
Thurao  Natural  Science  Association,  established  last   year,  which 
will  thus  be  in  possession  of  a  rausonm  that  many  will  covet.     At  a 
special  meeting  of  this  association,  a  letter  from  its  president,  Sir  G. 
Sinclair,  was  read,  in  which  he  says — "  T!ie  extent  and  variety  of 
his  scientific  acquirements  were  incredible,  and  almost  unexampled. 
He  knew  ae  much  of  many  sciences  as  most  professors  knew  about 
one.     When  my  very  distinguished  friend,    the   Duke  of  Argyll, 
honoured  rac  with  a  visit,  ho  lost  no  time  in  repairing  to  Mr.  Dick's 
abode,  and  was  most  cordially  received ;  but  neither  on  that,  nor  on 
^IMOTB  than  one  siniiUr  ocoasion  oould  I  suoceed  in  prevailing  <m 
I  Mr.  Sick  to  bieakfaat  or  dine  with  me.    His  auaBBomii^  mocLeobj 
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was  as  conspicuous  as  his  wonderful  knowledge.**  A  resolution  waf 
moved  by  Mr.  Docherty,  seconded  by  Mr.  Galloway,  and  unani 
mously  agreed  to,  to  the  effect  that  **  The  members  of  the  Thursc 
Natural  Science  Association  are  of  opinion  that  means  should  Ix 
taken  to  mark  the  respect  in  which  he  was  held,  by  raising  some 
suitable  memorial  to  his  memory.'*  It  was  further  resolved  thai 
the  Association  should  request  the  Chief  Magistrate  to  convene  f 
public  meeting  of  the  inhabitants  of  the  town  for  the  purpose  ol 
taking  steps  to  carry  out  this  object 


Niw  Species  of  Plesiosaukus. — A  fine  addition  has  recentlj 
been  made,  by  purchase,  to  the  remains  of  Pleaiosauri  in  the  Britisli 
Museum — a  collection  already  rich  in  the  larger  species  of  the  genus 
The  specimen  is  from  the  Lower  Lias,  near  Gharmouth,  and  was 
obtained  by  E.  C.  H.  Day,  Esq.,  F.G.8.,  the  fortunate  discoverer,  ii 
the  same  locality,  of  the  large  specimen  of  Plesiosavrua  roBtraius 
described  and  figured  by  Professor  Owen,  in  the  "  Pabeont.  Soc 
Men.  for  1865.  The  fossil  has  been  skilfully  developed  from  iti 
matrix  by  Mr.  Isaac  Hunter,  of  Charmouth.  The  entire  skeletoi 
measures  nearly  fourteen  feet  in  length,  and  has  almost  all  thi 
vertebrad  in  their  natural  sequence  and  position,  a  few  only  of  the 
caudal  series  being  displaced.  The  neck,  which  is  slightly  curved 
is  long,  and  gradually  tapered  to  rather  slender  proportions  at  iU 
connection  with  the  head.  A  large  portion  of  the  cervical,  and  th( 
whole  of  the  dorsal  vertebrae,  with  their  spinous  processes,  and  th( 
ribs  have  been  partially  cleared  from  the  rock  in  which  they  wen 
embedded ;  thus  giving  an  upper  and  under  view  of  the  skeleton 
which  is  placed  in  a  frame,  with  its  ventral  surface  towards  the 
observer.  A  plaster  cast  of  the  dorsal  region,  which  would  other 
wise  have  been  hidden,  has  been  made  and  fixed  above  the  specimen 
to  show  the  continuity  of  the  series  of  vertebrae,  which  are  entire 
having  their  lateral  processes  and  neural  spines  attached ;  the  ribf 
are  also  preserved.  This  ventral  view  shows  well  the  very  large 
perfect,  and  strong  sternal  and  pelvic  bones  with  their  broad  sur- 
faces, for  the  attachment  of  the  powerful  muscles  of  the  paddles 
these  are,  however,  imperfect,  for,  of  the  numerous  bones  of  whid 
they  were  composed,  only  the  right  humerus  and  femur,  and  por- 
tions of  those  of  the  left  side  are  preserved.  The  head,  which  hai 
lost  the  anterior  portion  of  the  muzzle,  was,  with  a  part  of  the  neck, 
turned  over  when  the  animal  was  deposited  in  the  mud  of  the 
Liassic  sea,  and  is.  therefore,  seen  from  above.  It  is  much  larger  in 
proportion  than  in  P.  homaloapondylua,  Ow.,  or  P.  dolichodeirtUf 
tk>nyb.,  but  not  so  large  as  that  of  P.  rostratuSy  Ow.  The  neck  10 
mn(di  longer  than  that  of  the  latter  species.  The  present  specimen 
has  been  named  by  Professor  Owen  Ptesiosaurua  laticepa. — W.D. 
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L — On   THX  OoCTUBSnOX  07  THB  GzNIIB   SQUALOBOf   IV   TSB 

TksTUST  Strata  or  Yiotoku. 
By  Fbkwuck  M^Cot,  F.O.B. 
mm  of  Natml  Scwmm  in  the  UmTonty  of  If dboone,  mi  MMMriafat  1» 
Um  O«ologieal  Bmref  of  Tktari>. 
(PLATS  Tin.    Pia.  1.) 
8  canfiniMtoT^  of  the  Uiooeiifl  ag«  ungned  by  bm,  «■  oAw 
.  pilaoDtoIoguxl  grooads,  to  the  Tortiarjr  Miula  on  tk«  SovAsb 
w  of  Tiobmn,  oootatning  ttie  TW^mm  mmmmAMb  f%<^-: 
iifc  fha  Moompuijriiig  figure  (Plate  TIH,  Kg.  1 1,  oT  the  aiWrJ 

«r  •  moUr  of  an  Anstnliaa  speciee  of  the  na^mtUt^  P'"" 
Mkm,  -amy  be  of  intereet 

ba  ^leoiea  is  amaUer  than  aaj  of  the  AmeiicHi  Eomem  ZavieSfr 
X,  or  the  Maltese  Hiocenc  Sqvalj>Jim  Xtlilmm*  txA  r.  T.fi-rt 
L  tbem  all  in  the  great  pHiportiona.  lei^i;  -.r  ■i.^'i  ia>; 
srfeot  biforcation  of  the  root.  In  th^  la^/r.  »::.':  u-  ■'■•.•^ 
■otera,  it  most  nearly  agreea  with  th^  .S^wti'^*  <r't««M<r.»t  / 
Msyer,  from  the  French  Miocene  1j«1»  z.'a:  b-.7-ifa.-i- 
bB  Bpecimen  figured  was  fono'l  by  Mr.  W"."t..'jy.  i  Vj*  «*«.•.* 
MBS  Tertiary  bed*  of  Caatle  Cov^,  (Iaj*  '.r-w^y   -jjmt    i"  '■  1  -..-.c 

■  now  in  the  Kntional  Mqkii:.  a:  M^.'-r.-v^rvt  '  -^f  iT^: 
■me  in  nMming  this  imponam  f^iaif]  tfv^  -.^j^.  t^A.  ■\^  •  .ui,]- 
ogiat,  attached  to  the  £eld-bruv:h  'if  "i.*  ""j^,.-,-;.-..*.  ^i-.— -f^  ■/ 
odonj. 

(tMripd'oa  o/"  SpedMn. — Otl*:  '.f  Th.*  i^-.-ilt  ■.,•'-;■  t  v:.- 
■ed  semi-elliptical  crrpwn,  &  lint*  Li^.  -^uw  ^  -..'■*  <■■■-' 
Ibies  thick  ;  length  cf  bi]'.(*d  ryj:  1  frj-.?.  jr  .,i.»r4  :-. .'--  « 
)  bent  moderaulj  bw^wardi :  wvav.-J  vxrr^i  f^. 
r  aerrated  and  divided  into  two  ajMM|«al  iiyi,  tbt  1 
1;  h.   top  of  that  ed^  Oe  k 
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n. — On  ak  Akoidxous  Fruit  from  thb  SromuFiKLD  Slate. 

By  Wm.  GAaRUTHBBB,  F.L.S.,  of  the  BritiBh  Huieiim. 

(PLATES  Yin.,  Fiofl.  2  &  3.) 

I  OWE  my  acquaintanoe  with  this  interesting  fossil  to  Mr.  8. 
Stutterd,  who  kindly  forwarded  it  to  me  for  my  inspection. 
It  is  from  the  Stonesfield  Slate,  and  is  preserved  in  limestone, 
but  is  only  a  cast  formed  in  the  matrix  ld%  in  the  rock  afler  the 
organism  itself  had  disappeared.  The  core  had  been  hollow,  or 
composed  of  a  more  speedily  perishable  material  than  the  parietes, 
and  so  it  rapidily  disappeared,  permitting  the  emply  axis  to  be  filled 
with  fragments  of  shells  and  calcareous  sand.  Externally,  the 
cylindrical  fossil  is  formed  of  sub-quadrangular  peltate  plates, 
with  irr^ular  undulate  dentate  margins,  the  projections  oi  each 
of  which  fit  into  the  undulations  of  the  surrounding  plate^  and 
are  arranged  in  linear  series.  A  transverse  section  (Plate  YULL 
Fig.  26.)  shows  each  of  these  external  plates  to  be  the  dosed 
termination  of  a  short  tube,  that  has  in  the  transverse  aeotkm 
a  hexagonal  form.  These  tubes  are  filled  in  with  a  darker  material, 
which,  unfortunately,  is  without  structure,  and  any  determination 
of  the  affinities  of  tiie  fossil  must  depend  entirely  on  the  external 
form,  and  the  arrangement  of  the  parts.  Of  necessity,  these  are 
defective  and  unsatisfactory  materials ;  nevertheless,  the  fossil  seems 
to  me  to  present  so  remarkable  an  appearance,  and  so  dose  an 
approximation  to  a  portion  of  the  inflorescence  of  an  Aioideous 
plant,  that  I  do  not  hesitate  to  refer  it  to  this  fEunily ;  and  I  enter- 
tain the  hope  that  one  result  of  this  notice  and  the  accompanying 
figure  may  be  to  draw  some  attention  to  the  fossil,  which  seems  to 
be  by  no  means  rare,  and  so  supply  the  means  for  more  completely 
establishing  its  affinities. 

The  AratdecB  are  monocotyledonous  plants,  with  numerous  naked 
flowers  on  a  solitary  spadix.  The  female  flowers  are  at  the  base  of 
the  spadix,  and  the  male  above,  sometimes  separated  by  a  series  of 
neuter  organs  from  the  female,  and  often  surmounted  by  a  free 
flowerless  termination  of  the  spadix.  The  plants  of  the  ffonQy  are 
chiefly  natives  of  the  tropical  and  warmer  parts  of  the  earth,  many 
of  them  being  arborescent  and  of  considerable  size,  clinging  to 
trees  by  means  of  aerial  roots  which  they  freely  send  out  The 
majority  of  these  large  tropical  species  have  the  cells  of  the 
anthers  buried  in  the  substance  of  a  very  thick  connective,  and  the 
apices  of  the  stamens  forming  peltate  shields  which  cover  either  the 
whole  of  the  spadix  above  the  female  organs,  as  in  one  large  tribe, 
or  only  a  portion  of  it,  leaving  a  naked  appendage  beyond  the  flowers, 
as  in  the  other  section.  

On  the  plate  (Plate  Ylll.  Fig.  3)  we  have  figured  a  spadix  of 
»  species  of  Xanthosoma,  the  lower  portion  of  which  is  coTered 
with  the  pistils,  the  middle  by  the  neuter  organs  or  imperfect 
stamens,  and  the  upper  by  the  true  stamens.  A  comparison  of  the 
fossil  with  the  recent  plant  will  show  how  remarkably  they  agree. 
The  axis  of  the  spadix  of  Xa'niho9oma^  in  growing,  becomes  hoflow, 
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aj  seen  in  the  timsverse  section  (fig.  35.) ;  the  condition  of  the  fosdl 
sLows  that  in  this  respect  its  structure  was  similar  (fig.  25.).  The 
walls  of  the  stamens  extend  into  the  interior  as  far  as  and  in  a 
similar  manner  to  what  is  found  in  the  fossil ;  and  the  apex  of  the 
shunens  has  a  similar  undulating  and  irregularly  quadrangular 
aspect.  The  fossil  specimen  which  I  have  had  cut  transversely 
and  longitudinally  hais  belonged  either  to  an  unripe  spadix,  in 
whidi  the  stamens  were  not  fully  developed,  or  to  the  neuter  portion 
of  the  spadixy  in  which  the  imperfect  stamens  never  produce  anthers. 

The  genus  Xainihowma,  to  tne  structure  of  which  the  fossil  most 
nearly  approaches,  consists  of  several  species  of  large  leaved  herbs 
that  are  natives  of  humid  localities  in  tropical  America. 

I  shall  place  the  fossil  in  Kutorga's  genus  Aroides,  which  he 
established  for  what  he  supposed  was  the  spathe  of  an  Aioideous 
planty  in  preference  to  establishing  a  new  genus  for  it  It  is  desira- 
ble to  establish  such  comprehensive  genera  that  may  include  the 
fruits  of  an  Order,  when  these  are  found  isolated  and  often  fragmen- 
tary, and  consequently  without  the  means  of  determining  the  affinities 
of  the  whole  organism  to  which  they  belong.  I  have  much  pleasure 
in  naming  the  fossil  Aroide$  ShMerdi,  and  thus  associating  the 
species  with  the  name  of  Mr.  Stutterd,  whose  intelligent  acquaint- 
ance with  the  fossils  of  the  beds  to  which  it  belongs  enabled 
him  to  appreciate  its  importance. 

Besides  the  specimen  figured,  there  is  a  second  specimen  in  Mr. 
Stutterd's  collection,  and  there  are  two  fragments  in  the  Oxford 
Museum.  I  am  indebted  to  Professor  Phillips  for  an  account  and 
sketch  of  one  of  his  specimens,  and  a  notice  of  the  other.  The 
specimen  I  have  figured  is  the  only  one  which  exhibits  the  form  of 
the  fossil,  the  others  consisting  only  of  the  outer  surface  exposed 
upon  the  surface  of  the  stone. 

EXPLANATION  OF  PLATE  VIII.,  FIGS.  2  AND  3. 

While  the  ^neral  aspect  of  the  foasil,  and  of  the  spadix  of  the  recent  plant  are  well 
given  in  the  plate,  the  artist  has  overlooked  the  arrangement  of  the  component 
parts.  I  have  consequently  had  added  portions  of  hoth,  twice  the  natural  size, 
and  showing  the  true  arrangement  of  the  stamens. 

Fig.  2,  AroideM  Stutterdi, — 2a.  A  few  of  the  suh-ouadrangular  apices  of  the  stamens. 
2h.  Transverse  section.  Id,  Form  of  the  tubes  in  a  longitudinal  section  of  the 
fbssiL 

Fig.  3,  Spadix  of  Xantho»<ma,—Za,  A  few  of  the  apices  of  the  stamens.  3^. 
Transverse  section  of  the  spadix,  near  the  apex. 


ILL — On  the  Gknus  Chsibolepis,  fbom  the  Old  Bed  Sandstonb^ 

By  James  Powrie,  Esa-,  F.G.S. 

f  MiiiS  well  known  genus  of  Old  Red  Sandstone  Fishes  was  first 
I  named  and  described  by  Agassiz  in  his  great  work,  the  **  Poissons 
Fosfiiles,"  vol.  ii.  page  128.  It  is  there  classed  with  the  Acanthodean 
family,  which  it  somewhat  resembles  in  the  character  and  structure 
of  its  small  rhomboidal  scales ;  and  also  (according  to  Agassiz),  in 
possessing  Branchioslegal  rays.  This  characteristic,  however,  as  will 
afterwards  be  shown,  appears  to  me  to  be  founded  on  a  mlaa^^x^ 
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hension  of  the  trne  nature  of  a  seriei  of  elongated  plnteo,  rib 
below  Uie  lower  jaw,  which  seem  peculiar  to  this  genna.  ^le  i 
points  in  which  it  very  widely  cUffers  from  the  Aoanthodeain 
daoed  the  late  Hngh  Miller  to  saggeet  ite  removal  altogether 
them  ;  and  a  dietiiict  femUy,  which  he  names  Ci«iroIeptM,  is  fix 
loT  its  reception  by  Pander.  Profeasor  Huxley,  in  hia  Introdni 
Essay  on  the  claeaification  of  the  Old  Bed  Sandstone  Fishes,  ii 
Tentii  Decade  of  Britieh  Organic  Bemains,  published  in  ooniu 
with  the  Geological  Survey,  perhaps  the  most  naefnl  contribntioi 
made  towards  elucidating  their  nature  and  afSnitieB,  fiilly  agrees 
Pander,  in  the  necessity  of  this  step,  and  indicates,  far  the  ni 
there  stated,  the  probability  of  its  being  "  the  earliest  known  foi 
the  great  sub-onler,  tho  Lepidotteida."  Prof.  Huxley,  haw 
statee  that  "  the  opercular  apparatus  and  the  Branohiosteg^  isys 
not  observed  by  Pander,  nor  have  I  seen  indubitable  evident 
their  oharaotera;"  but,  seemingly,  tmsting  to  the  aocuracy  of  Agai 
destription,  in  narrating  the  points  in  which  it  diverges  froa 
sub-o^er  drosBopttrygida,  he  enumerates  as  one,  its  possessing 
jugular  plates."  In  this  he  seems  to  me  in  error,  some  Speaina 
my  possession  showing,  what  I  can  oonoider  only  to  bo, 
principal  and  lateral  jugular  plates,  although  oertainlj  no 
distinctly  preserved  as  in  most  of  the  Old  Iwd  Sandstone  ge 
having  diese  appendages. 


IMigiui  of  Beid.plitc*  of  Otireltrit  (Tcolnl  up«t]. 


In  CheiTolepin  tho  head  is  undoubtedly  covered  by  osseous  pi 
being  somewhat  similar  in  this  respect  to  OtUolepii,  Diploplenu, 
but  in  all  epccimens  I  have  yet  examined  these  are  so  imperfi 
pKBOfedf  and  so  much  displaced,  th^  the  tros  foim  and  leb 
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ion  of  tlie  whole  caiinot  be  aconrately  ucertained.  ^e  oolleo' 
of  the  late  Hr.  Fatriok  Doff,  of  Elgin,  which,  since  his  death, 
paned  into  my  hands,  contains  one  or  two  very  fine  spedmens 
mrotepit  Oammuigig,  in  one  of  which  the  fish  is  laid  on  its  baok, 
■antral  sorface  being  thus  exposed ;  aad,  although  in  it  the  plates 
ring  the  under  portion  of  the  head  are  not  perfectly  preserred, 
hey  appear  to  me  sofQoiently  so  to  show  two  principal,  and  a 
I  whi(^  may  have  been  occupied  by  lateral,  jngular  plates  (See 
cloQ^  Fig.  1);  the  lateral  plates  are  not  anfficiently  preserved  in 
if  my  specimens  of  this  species  to  admit  of  restoration,  hut  a 
men  &om  Qanme,  in  my  cabinet,  exhibiting  a  ntmiber  of  the 
platen  of  Cheirol^$  uragtu,  has  the  lower  jaw  with  a  number  of 
[■ted  narrow  platee  proceeding  from  its  under  margin,  muoh 
afaling  those  given  by  Agaasiz  in  his  figure  of  this  spooiea, 
nM.  Fobs.,"  vol.  ii.  plat«  1  e,  fig.  1 .)  Theee  I  presume  are  what  be 
ibes  as  Brancbiostegal  rays,  but  which,  I  have  little  doubt,  oor- 
md  to  the  lateral  jngiuar  plates,  not  uncommon  in  ganoid 
•  (Fig.  2).    I  have,  also,  introduced  these  in  Fig.  1,  which  is  a 


Pio.  3. — DUct«m  at  Und-pUtci  of  OhttrottpU  (aide  riew). 

ably  correct  copy  of  the  under  head  plates,  as  exhibitud  in  tlic 
meutioned  specimen.      The  numbers  are  the  same   in    botb 


le  upper  jaw  (1),  as  described  by  Huxley,  is  a  huge  bone, 
ig  its  posterior  suiicrior  margin  rounded,  its  posterior  half  in- 
ing  in  depth  anteriorly,  when  it  suddenly  narrows,  exhibiting  a 
tvity,  affording  space  for  the  orbit,  and,  seemingly,  a  number  of 
al  ossicles,  and  terminating  anteriorly  in  an  elongated  narrow 
,  somewhat  bent  upwards,  the  under  margin  being  slightly  oon- 
posteriorly,  and  exhibiting  an  equally  alight  concavity  forwards ; 
bone,  however,  seems  to  me  to  have  conflistod  of  the  maxilla, 
likewise  of  a  supra- temporal  bone,  completely  anchylosod  to 
naxilla.     The  lower  jaw  (2)  ie  moderately  stout  poB^Anot  ^ , 
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showing  a  rather  prominent  condyloid  process,  and  tapering  an- 
teriorly. Both  the  upper  and  onder  jaws  possessed  a  single  row  of 
rather  long,  slender,  conical,  but  unequally  sized  teeth,  as  described 
by  Agassiz.  A  slightly  elongated,  nearly  rectangular  plate^  rather 
narrowed  anteriorly,  and  having  the  posterior  angles  rounded, 
situated  immediately  behind  the  upper  maxilla,  may  have  represented 
the  operculum  (3) ;  this  plate  is,  however,  impeorfectly  preserved. 
A  stout,  rather  short,  coracoid  (4)  may  be  described  as  consisting  of 
these  parts ; — a  strong  ovate  umbonate  plate,  a  quadrilateral  elongated 
plate,  proceeding  upwards  from  the  posterior  half  of  the  ovate  plate, 
nearly  at  right-angles  to  its  major  axis,  and  a  triangular  plate,  fitting 
into  the  space  between  the  anterior  half  of  the  former,  and  the  an- 
terior margin  of  the  latter ;  these  three  appear  to  have  consisted  of 
only  one  bone,  the  seeming  divisions  being  occasioned  by  a  ridge 
between  the  two  latter,  and  a  depression  between  these  and  the  first 
Of  the  two  principal  jugular  plates  (5)  one  is  entire,  the  other  only 
partly  preserved ;  they  are  rawer  smiEdl,  elongated  and  triangular  in 
form,  having  their  median  sides  straight,  the  lateral  outer  margin 
slightly  concave,  and  the  posterior  ec^  rounded  oonvexly ;  one  of 
these  plates,  imperfectly  preserved,  is  shown  in  Agaasin's  figure 
above  referred  to.  The  space  between  the  principal  jugular  plates 
and  the  lower  jaw  seems  to  have  been  occupied  by  a  number  of 
elongated  lateral  jugular  plates  (6),  these  plates  or  rays  increase  in 
lengQi,  but  decrease  in  breadth  posteriorly ;  their  exact  number  I 
cannot  give,  but  there  had  been  at  least  eight  or  ten  of  them.  There  is 
no  vestige  of  a  median  jugular  plate  preserved,  but  from  the  position 
and  sizo  of  the  principal  jugular  plates  it  seems  probable  that  such 
may  have  existed.  OUier  cranial  bones  are  exhibited  in  my  specimens, 
but  too  much  displaced  and  imperfect  for  description.  The  other 
characteristics  of  this  genus  are  too  well  known  and  too  accurately 
described  by  Agassiz,  and  others,  to  require  notice  here. 

In  his  **  Poissons  Fossiles  "  Agassiz  figures  and  describes  two 
species  of  Ckeirolepis,  viz. :  CfheirolepU  TrauU  (vol.  ii.  p.  130,  pi.  1  d, 
and  pi.  1  e,  fig.  4),  and  CheiroUpiM  waguM  (vol.  ii.  p.  132,  pL  1  s,  fig8. 
1,  2,  3),  and  in  the  "Poissons  de  Yieux  Grte  Bouge,"  he  adds 
another,  Cheirolepts  CumminguB  (p.  45,  pL  12).  In  the  *'  Annals  of 
Natural  History  "  for  1848,  Professor  McCoy  indicates,  and  in  the 
work  on  British  Palaeozoic  Fossils,  by  him  and  Pro£  Sedgwick,  he 
describes  and  figures  three  other  epecies  which  he  names  Cheirclepu 
nMcrocephalus  (p.  580,  pi.  2  d,  fig.  3),  CheiroUpU  eurUu  (p.  580, 
pi.  2  D,  fig.  1),  and  Chetrol^s  velox  (p.  581,  pi.  2  d,  fig.  2). 

Several  reasons  occasion  very  much  seeming  variety  in  fossil 
fishes,  which,  in  reality,  are  identical ;  and  in  determining  genera, 
and  more  especially  species,  these  require  to  be  well  weighed  an^ 
carefully  considered ;  whilst,  without  going  into  the  que$iio  vexaU^ 
of  the  indefinite  variation  of  species,  it  is,  I  believe,  now  allowed 
by  all  naturalists,  that  species  vary  to  a  very  considerable  ez." 
tent.    That  this  cause  has  sadly  hindered  our  list  is  well  exem.^ 
plified    in    Mr.    Davidson's    magnificent    Monograph    of    BritisB^ 
Bracbiopods,  published  by  the  Palaeontogiaphical  Society,  in  whicB^ 
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he  lednoeB  the  number  of  reputed  species  from  ihe  Carboniferous 
formation  from  not  less  than  260  to  120,  and  of  these  20  are  new  to 
the  British  strata.  This  cause  may  affect  fishes  less  than  the  more 
lowly  oiganised  mollusca,  but  even  in  fishes  it  must  always  be 
taken  into  acooimt. 

I  shall  indicate  only  two  of  the  many  causes,  which  may  seem- 
ingly introduce  very  considerable  divergence,  where  none  really 


(1)  Hie  character  and  nature  of  the  matrix  in  which  the  fossil  is 
imbedded. — ^This  very  considerably,  and,  perhaps,  chiefly  affects  the 
external  markings  of  the  more  minute  parts  of  the  animal, — such  as 
the  head-plates,  scales,  etc.  As  a  good  illustration  of  this,  I  may 
mention  the  figures  of  the  small  Acanthodean  Fishes,  from  Famell, 
in  FoirfiirBhire,  (most  accurately  described  by  Sir  Philip  Egerton), 
in  the  Tenth  Decade  of  British  Organic  Remains,  drawn  by 
Dinkely  than  whom  none  has  more  experience,  or  better  know- 
ledge of  such  work.  The  scales  of  Acanth)de»  MiicheUi,  and  of 
DiplaamAuB  {ladmaeatUhw)  graeiU%f  are  figured  with  a  granular 
onuBDentation ;  better  specimens  prove  them  to  have  been  perfectly 
smoottu  The  ornamentation  on  the  scales  of  CUmaUus  seuiiger,  as 
tlma  given,  is  totally  unlike  that  which  their  inner  surfiEU)e  really 
poooesDod,  while  the  outer  was  perfectly  smooth.  No  blame  can 
possibly  be  attached  to  the  artist  for  this,  the  mistake  being  entirely 
occasioned  by  the  nature  of  the  matrix  in  which  these  fishes  were 
preserved.  • 

(2)  The  state  in  which  the  body  of  the  animal  was  when  silted  up 
very  considerably  affects  its  apparent  form. — Had  decay  advanced  to 
a  certain  stage,  the  generation  of  gases,  and  similar  causes,  tend  to 
give  a  very  exaggerated  form  to  the  creature,  while  the  pressure  to 
which  it  may  have  been  subjected  after  being  entombed,  must  have 
considerably  increased  its  distortion.  Especially  is  this  the  case  with 
most  of  the  Palaeozoic  Fishes,  their  dermal  covering  and  appendages 
being  almost  the  only  portions  preserved.  Hence  the  comparative 
size  of  the  head  (from  displacement  of  the  head-plates),  and  depth  of 
the  body,  often  seem  to  vary  much  in  the  same  species  >  the  size  of 
the  fins,  also,  from  being  pressed  together,  and  imperfectly  pre- 
served, in  some  appear  smaller  than  they  really  were,  while  in 
others  they  are  exaggerated  from  being  unduly  pressed  out.  That 
this  is  the  case  is  attested  by  the  fact  that  a  confused  mass  of 
scales,  bones,  spines,  &c.,  is  so  often  the  state  in  which  complete 
Fishes  are  found* 

Had  Professor  McCoy  sufficiently  taken  these  and  other  reasons 
into  account,  I  am  much  inclined  to  believe  that  many  of  the  new 
species  introduced  by  him  would  have  been  omitted  altogether, 
while  others  would  merely  have  been  noticed  as  seeming  varieties. 
Never  having  yet  had  an  opportunity  of  examining  the  specimens  on 
which  his  species  of  Cheirolepis  are  founded,  it  is  impossible  for  me 
to  speak  at  all  confidently  regarding  them,  but,  from  his  descrip- 
tionSy  and  the  seemingly  very  accurate  figures  given  in  the  work 
referred  to,  as  well  as  from  having  examined  some  otkex  «>^^\Ta^xA 
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named  \ij  him,  I  fuv^  little  heshatum  in  itatinc  . 
that  none  of  thoe  ue  weD  foonded.  Sir  Philip  Egwton  (Qout. 
•Tonni.  rjcoL  Soc.,  Lond..  toL  xri.^  considns  two  of  them  finmded 
on  imperfect  data — CkeiroUfit  eart»a  being  from  in  imperfect 
apecitnen  of  Ck.  CwmwiiKijiM ;  the  seeming  larger  size  of  Uia  head 
And  obliqmty  of  the  tm^ath  being  occaaioned  bj  "  dislocation  of 
the  cranial  bones,"  &tid  the  apparent  shortneM  nt  the  trunk  lad 
■mailer  tail  being  owing  to  the  ''  concealment  of  the  nape,  by  some 
of  the  di^ocated  memben.  and  mntilatiun  of  the  extremity  of  the 
opper  lobe  of  the  tul.''  The  obIt  other  distinctive  chanctetiitio 
given  by  UcCoy.  ia  the  tnbercnUted  scales.  This,  it  seenu  to 
me,  mi^t  probably  have  been  occasioned  by  the  natnre  of  the  mafarix. 
CkeiroixpU  wiaeroctplutimt,  foonded  on  its  proportionately  larger  head 
in  shown  by  Sir  Philip  to  be  merely  Ck.  Trailti, — a  gqoeeza  having 
"thrown  down  one  ramos  of  the  lower  jaw,  and  forced  the  peo- 
toral  arch  from  its  mirmal  position;"  hence  the  seemingly  luger 
head.  Ck^relepis  ctlox  is.  however,  considered  by  Sir  Philip  soS' 
ciently  marked  to  constitnte  a  new  species.  It  is  described  M 
differing  from  the  others  in  its  smaller  h«yi.  more  slender  body,  and 
Uugerfins, — all  three  characteristics,  as  already  stated,  are  very  apt  to 
^Ttry  from  the  state  in  which  they  may  be  preserved  ;  and  on  com- 
fianng  a  well-marked  specimen  of  Ck.  C»mmiit^4e,  in  my  ponesaion, 
m  which,  however,  the  head  is  imperfect,  with  the  figure  of  Ck. 
telax,  giren  by  McCoy  in  the  "  British  FalKozoic  Foaaila,"  they  cor- 
respond so*  exactly  in  every  respect,  except  that  in  my  specimen  the 
depth  of  the  body  is,  perhaps,  elightly  greater,  that  I  cannot  bat 
believe  them  identical  The  position,  size,  and  form  of  the  fins,  oven 
to  their  minnteet  details,  are  exactly  the  same  in  both. 

The  species  described  by  Agannz  arc  undoubtedly  good,  and  well 
marked.     I  am  not  ^o  wfU  acquainted  with  the  choracteristica  or* 
CheiroUpia  TraiUi.  as  of  the  other  two  species,  but  in  these  latter,  at. 
all  events,  the  scales  are  quite  sufficient  to  distingai;di  them  from, 
one  another. 

In  Ckeirolepit   Gmamingiie  the  scales  are  small,  rhomboidal,  and- 
quite  smooth,  as  in  AeantkoJtt  MUrhelU  and  Isfknaeanthut  graeili: 

In  Cheirolepit  uragua  they  are  small  and  rhomboidal,  with  five  or' 
six  delicate  converging  striie  on  the  anterior  edge  of  the  innecr* 
surface,  somewhat  like  those  of  Ckeiraeanllivt  tMcrolepidotv*  anB- 
I>iplaea*lka$  longiipiiuit,    hut  smaller  than  those  of  the  latter. 

In  Ckeirotepii  Trailli  they  are  btc  ■'.]].  :i)l<I  have  eaol»- 

a  very  prominent,  sharp,  oval,  lengii    r,  .!  tJilivI';  m  the  midii 
parallel,  with  the  oblique  posterior  turder. 

BsswuxtB,  Foar^a. 


IV. — Ox  DioruMPa,  a  hkw  Gnrus  or   Cbi 

Bj   E.    EtT   Luusin,    Sm 

(PLATE  Till.,  Fig*.  4^). 

J  (HE  specimen  which  I  intend  briefiy 
by  Dr.  Grindrod,  of  Halnta,    "^ 
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Ae  iBd,  oompaot  SandBtones,  immediatelj  resting  on  the  grey 
'PHBii^-beds'  at  Ledbury.  Dr.  Orindrod  has  kindly  lent  it  to 
me  for  description. 

Hie  fossil  is  in  two 'pieces,  one  showing  the  conyez  sorfaoe, 
the  other  the  concaye  impression,  of  the  oephalio  shield  of  a  fish, 
eridenity  dosely  allied  to  CephdUupiB.  This  shield  is  a  little  above 
in  inch  in  length,  and  a  little  less  in  breadth.  Anteriorly,  it  is 
tmisversely  divided  by  a  well  marked  line  of  junction  into  two 
portionB;  an  anterior  semi-circular  piece,  and  a  posterior,  larger. 
Old  somewhat  square  piece.  The  anterior  portion  exhibits  two 
distinct  oval  orb^  placed  dose  together  at  its  centre.  Badiating 
ohannels  mark  the  inner  surface  of  this  portion  of  the  scute,  re- 
Qilling  the  similar  '  channelling '  in  CephalatpU,  The  line  of 
junction  between  the  two  plates  describes  a  double  curve,  the 
two  produced  angles  of  the  semi-circular   plate   embracing  the 

rior  plate,  but  not  diverging  from  it;  whilst  in  the  median 
the  anterior  piece  is  produced  into  tiie  posterior  to  a  small 
extent.  In  this  way  the  double  curvature  of  the  margins  is 
flSBCtod.  Posteriorly,  the  posterior  plate  becomes  contracted,  and 
its  margins  tend  towards  describing  a  dome-like  outline  when  it 
is  abraptly  truncated,  and  the  truncated  margin  thickened  and 
inflected.  A  thickened  ridge  passes  anteriorly  along  the  median 
Hoe.     No   radiating   channels   mark  its  inner  surface. 

Flake-like   fragments  from  the  inner  substance   of   the   scute, 
loaked  in  Canada-balsam,  and  examined  boncath  the  microscope, 
show  large  "  bone-lacunce"  very  densely  packed,  arranged  at  right 
angles  in   the  different  lamellsB   of   the  bony-materiaX   so  as  t 
produce  the  appearance  of  cross-hatching.   (See  Plate  VIII.,  Fig.  7 

From  these  characters,  it  is  sufficiently  clear  that  this  head-shield 
belongs  to  a  member  of  the  Cephalaspidaf  and  of  that  section  of  the 
family  in  which  the  calcareous  material  presents  true  bone-lacunse. 
It  resembles  most  closely  the  Auchenaapts  of  Sir  Philip  Egerton, 
which  has  two  species  to  represent  it ;  it  differs  from  this  genus  in 
the  absence  of  diverging  comua  from  the  anterior  portion  of  the 
shield,  in  the  relatively  larger  size  of  the  orbits,  and  in  the  very 
different  form,  and  far  greater  relative  size,  of  the  posterior  or  neck- 
plate.  Hence  I  propose  to  call  this  form  Didymaspis  (BIBo/jlo^ 
twin,  cunrk  shield),  alluding  to  the  two  nearly  equivalent  portions 
into  which  the  shield  is  divided.  This  species  I  wish  to  call  2). 
Grindrodi,  after  the  indefatigable  investigator  to  whose  collection  it 
belongs.  There  appears  to  be  a  distinct  homology-  between  the 
anterior  portion  of  the  shield  in  Auchenaspii  aud  DidymaspiSf  and 
the  rostrum,  orbital  pieces,  and  comua,  of  the  genus  Pteraspis  (the 
most  elaborate  form  of  that  section  of  Cephalaspids  in  which  the 
shield  presents  a  cancellous  structure,  with  no  bone-lacunaa), 
whilst  we  "neck"  plate  of  Auchenaspis,  and  larger  posterior  plate 
of  Didymaapis,  correspond  to  the  disc  and  spine  of  FtercapU,  In 
CephdUupU,  on  the  one  hand,  and  Scapha8pis\  on  the  other,  these 

^  SagphatpU  ii  the  yentn  allied  to  FUratpU^  which  indadei  the  speciee  Uoffdi^ 
'     ete.,  with  a  aunple  orate  shield. 
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pieoes,  or  plates,  are  not  differentiated — ^tfae  ahield  in  both  is  of  i 
single  piece ;  but  it  is  obvious  that  in  CepkaUupU  the  rostral,  orbital 
and  comual  element  predominate,  whilst  in  Scapha^ph  the  disos 
region  chiefly  is  represented. 

BXPLANATION  OF  FIGURES. 

Fig.  4.  Reliero  )  of  DiiywuupU  Orimtkodif  tp.,  noT.,  from  the  Lower  Old  Rej 
6.  Intaglio/      LedlMiry. 

6.  Outline  of  the  ihiela  of  Did^matpii, 

7.  Bone-lacunae  from  the  poeterior  portion  of  the  shield  of  the  same. 

8.  Outline  of  Auehemupts, 


y. — ^NOTXS   ON   THE   GSOLOGT   OF   SoUTH  BlDTOEDSHIBX. 

By  J,  Sauhsbbs,  Esq. 

fllHE  Geology  of  South  Bedfordshire  is  now  being  exhibitei 
X  more  folly  than  hitherto,  as  the  extension  of  the  Midland 
Bailway  from  Bedford  to  London  is  opening  up  a  series  of  seoiaon 
in  the  newer  Secondary  rocks  which  charsMsterise  this  part  o 
the  county.  The  following  notes  were  chiefly  taken  during  a  wall 
made  last  summer  along  the  line,  between  the  towns  of  Bedfon 
and  St  Alban's  (Herts).  For  the  first  few  miles  the  excavations  art 
slight,  and  exhibit  only  the  Drift  sands  and  gravels  of  the  xid 
valley  of  the  Ouse,  though  these  are  well  worthy  of  careful  examina 
tion  for  flint  implements  and  mammalian  remains,  which  have  beei 
discovered  on  the  north  side  of  the  river,  at  Biddenham,  by  J.  Wyatt 
Esq.  About  three  miles  firom  Bedford  is  an  excavation  in  the  Oxfon 
clay  ;  the  upper  portion  is  dark  brown  merging  into  dark  blu< 
b^ieath,  and  it  abounds  in  fossil  wood  in  various  stages  of  carboniza 
tion,  the  colour  of  which  ranges  from  brown  to  jet  black ;  it  is  so  abun 

•  S  Ji 
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Diagram  to  Illxtstrati  thb  Oboloot  of  South  BBDFOBDeHTBB. 

«.  Oxford  day.  b,  Greenauid.  e.  Ganlt.  d.  Tott«rnhoe  stone,  e.  SnppoMd  bed  of  dkf 
wider  the  Lower  Chalk.  /.  Lower  Chalk,  f.  Chalk  with  flinta.  The  dip  of  the  strata 
is  a  little  greater  than  that  of  the  sorfiMe  of  the  eountry. 


dant  in  places  that  some  of  the  excavators  fancied  they  were  oomin| 
upon  a  coal-mine.  Bunning  through  the  mass  of  clay  is  a  profus 
abundance  of  roots  and  fibres  in  inextricable  confusion.  Belemmie 
are  common  in  this  bed,  as  is  also  Ammonites  CaUoviensia  in  th 
dearages,  but  the  fossils  are  so  hopelessly  compressed  and  fragile  as  t 
defy  all  attempts  at  extrication,  save  in  the  smallest  specimens.  Thi 
formation  extends  to  Ampthill,  where  it  is  more  largely  developed 
and  where  a  tunnel  is  carried  through  it  immediately  beneath  the  Park 
The  approaches  to  the  tunnel  exhibit  a  series  of  beds  of  day,  browi 
at  top  and  mergmg  into  dark  blue  below,  with  intermediate  bands  o 
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hard  grey  limcBtono,  ranging  from  a  foot  to  eighteen  inches  in  thiok- 
neas,  Tho  northern  approach  ahowa  an  anticlinal  in  these  lime- 
stone bands.  The  uppur  beds  of  brown  clay  contain  very  many 
Hmall  crystals  of  selenite,  nhicU  sometimes  constitute  one-third  of 
the  entire  mass.  In  tho  lower  beds  the  arystals  are  rare,  but  mnch 
moreregular  in  form  and  beautiful  in  appearauoe,  and  also  mnch  larger, 
one  specimen  measuring  about  six  inches  in  its  major  diameter,  llie 
fbaailB  observed  were  bonea  ot  Pfcwoaaurii*,  one  vertebra  of  which 
weighed  ten  pounds,  spines  of  several  epeciea  of  Echini,  Ottrea 
rariaaia  and  various  other  epedes,  Pcntacrimlei,  Belemnifcs,  Gryphe^, 
and  Ammonilft  CaltoviemiU. 

Near  the  vilh^e  of  Flitwiok  are  two  cuttings  in  the  Lower  Green- 
sand,  (xmsisting  of  white  and  yellow  sands,  alt«matiug  with  bands 
of  ironstone.  These  beds  extend  beyond  Sandy,  in  a  north -eaateirly 
direction,  and  to  Leighton  south-westwards.  At  SiUoe,  five  mile* 
east  finm  Flitwick,  are  beds  of  a  brown  compact  sandstone,  which 
furnish  good  building  material;  thi»o  arealeoof  Lower  Grecnaand  age. 
A  short  distance  south  from  Westoning,  the  coprolitic  bed  of  ttia 
Lower  Qrecnsand  ia  exposed,'  over  which  is  a  bed  of  dark  heavy  clay 
(Ganlt?),'  which  in  its  turn  is  capped  by  a  bed  of  drift  sand  and 
graveL  This  coprolitic  bed  is  worked  in  several  places  in  the 
immediate  vicinity  for  ita  phosphatic  nodules,  and  fnrnishes  the 
DBoal  fossils  characteristic  of  this  etratam.  At  Harlington  is  a  cutting 
in  the  drift,  but  not  sufficiently  deep  to  disclose  the  subjacent  forma- 
tion. Between  Harlington  and  Chalton  is  a  cutting  in  tho  Tottemhoe 
■bme,  A  local  repreeentative  of  the  chalk  marl.*  Tim  ooonrs  in  a  hill, 
iHlated  from  the  geneial  range  of  hills  that  form  the  north-wsBt 
esoaipment  of  the  Chalk  formation.  At  Chalton  is  an  extensiva 
ezoATatioD,  apwwds  of  a  mile  in  length,  throngh  the  range  of  hills 
that  oonstitnte  the  wat«rBhed  of  the  district  The  oombes,  that  have 
bem  eroded  by  the  action  of  the  springs  that  riae  at  the  base  of 
tlteae  hillB,  have  many  of  them  great  looal  celebrity  ou  aooonnt  of 
their  piotniesqne  scenery,  and  ttie  lovely  landscapes  that  nu^  be 
Men  from  the  snmmite  of  the  snrroiinding  hills.  The  Tottemhoe  , 
■tone  is  exposed  at  the  north-west  end  of  the  onttiiig  at  Chalton, 
whsre  it  is  hard,  compact,  rather  sandy,  and  of  a  light  brown  colour. 
"RtB  deepest  part  of  the  excavation,  where  it  is  about  seven^  feet 
iaefp,  expoaee  tlie  Lower  Chalk,  whi<^  is  lighter  in  oolour  and  less 
eompact  tlian  the  chalk  marl,  beneath  which  is  a  bed  of  dark  clay, 
oontoining  maigr  pyrites.  It  ia  somewhat  doubtful  whether  Hue  bed 
diotild  be  olaaaed  with  the  Qault  or  Ohalk>marl,  h  has  a  very  sooeg 


Sss  ■!■>  H r.  ;.  V.  Wslkw'*  pspa  "  On  a  Fb<Mph«tio  Depont  in  tlw  Lovir  Otsw- 
Msd  of  Bed&rafhira,"  in  the  Ana.  and  Hsg.  Nat.  ffist.  Bed  isrias,  vol.  II, 
KonabOT,  ISM.— Edit. 

■  Or  BinildBr>«lB;f— Edit. 

•TattanhMitonBiiiMfalavalreprManUtinoftlwoWk-nul.  It  is  tha  tup  bad 
<f4baU-»ullliiOiiBliBiwki.*ndBeAiliira;  thersiidcbtrbatof  ehaU-BailStlaw 
■L    Bm  Mr.  Whitakd'B  ftga  Qamm,  Qnart  Jonm.  QwL  Soe.,  toU  skL  f .  MK 
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resemblance  to  the  Qaxdi,  but  is  most  probably  a  member  of  the  marL* 
So  fieir  as  observed  there  appears  but  litde  differenoe  in  the  fiossal 
remains  of  these  strata,  the  ohief  distinction  being  the  much  greater 
abundance  of  AmnumUea  varioMB  in  the  Lower  Chalk  than  in  the 
other  beds.'  One  pecaliarity  respecting  the  Cephalopods  is  the  total 
destruction  of  the  shell  itself,  its  place  being  oocupied  by  a  brown 
oohreous  substance,  and  in  most  instances,  when  a  specimen  is  frac- 
tured, the  internal  divisions  of  the  chambers  are  most  beautifiilly 
indicated  by  the  same  substance.  Only  one  specimen  has  been  dis* 
covered  widi  any  trace  of  the  shell ;  this  was  in  the  fiagment  of  the 
outer  whorl  of  a  large  individual,  which,  when  entire,  must  have 
measured  sixteen  inches  in  diameter,  in  this  case  the  outer  shell  was 
absent,  but  the  internal  separations  were  preserved.  The  Amm<mUe9 
varians  varies  in  size  from  an  inch  to  upwards  of  a  foot  in  diameter, 
and  the  same  remark  will  apply  to  a  species  of  Nautilus  occurring 
in  the  same  localiiy.  The  shells  of  (htrea,  Terd>ratfda,  Peetm, 
etc.,  have  not  suffered  the  decay  incident  to  the  Ammonites  and  their 
congeners.  Most  of  the  Cephalopods  are  very  much  compressed  and 
contorted,  more  particularly  the  Ammonites  varians,  which  some- 
times present  such  anomalous  forms  as  to  render  it  scarcely 
recognisable.  The  fossils  obtained  from  this  cutting  are  mentioned 
in  the  subjoined  list 

At  Leagrave  is  an  excavation  in  the  Drift  formation,  that  exhibits 
a  series  of  alternating  sands,  gravels  with  sub-angular  flints,  and 
clays,  containing  rolled  fragments  of  fossils  from  the  Secondary 
strata.  At  the  south-eastern  termination  of  the  cutting  a  member  of 
the  Lower  Chalk  appears,  that  has  been  coloured  a  light  yellow  by 
the  percolation  of  water  through  the  superincumbent  bed  of  clay. 

About  midway  between  Leagrave  and  Luton  is  another  bed  of  the 
Lower  Chalk.  This  is  hard  and  compact,  with  almost  a  metallic 
ring  when  struck  with  the  hammer,  and  so  indurated,  that  blasting 
has  been  necessary  in  working  it.  The  natural  cleavages  have  a 
greenish  tinge.  This  bed  has,  numerically,  a  great  many  fossils, 
but  the  species  are  few,  the  most  prevalent  forms  being  Terebratuim 
and  Inoeerami.  At  Luton  the  Lower  Chalk  is  softer  than  the  pre- 
ceding, and  runs  along  the  valley  of  the  Lea  as  far  south  as  Wheat- 
hamstead. 

Between  Luton  and  New  Mill  End  is  a  series  of  cuttings  in  the 
Upper  White  Chalk.  This  contains  an  abundance  of  flints,  in  layers 
at  irregular  intervals,  and  also  several  thin  seams  of  a  grey  <^ay, 
somewhat  resembling  fuller's  earth.  These  clay  ban£  may  be 
seen  at  Harpenden,  where  the  roads  have  been  altered  for  the  con- 
venience of  the  new  railway.  The  fossils  from  these  cuttings  are  those 
charadieristic  of  the  Chalk-with-flints,  of  which  a  list  is  subjoined. 
From  Harpenden  to  St  Alban's  the  Upper  Chalk  is  exposed,  capped 
with  drift  sands  and  gravels,  and  as  we  approach  the  latter  town 

^  When  the  Lower  Chalk  is  fittt  cf  waUr  it  presenti  the  appetranoe  described 
here  by  the  author,  of  a  **  bed  of  dark  clay ; "  the  Lower  Chalk  is  always  rich  in  iroa 
pyrites. — Edit. 

'  ^,  poriant  iB  remarkMj  tbimdaiit  in  the  Tottemhoe  stone  of  this  part.~>EDiT. 
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these  occnmulationa  are  seen  to  inoreaso  in  dcpUi,  aud  contain  an 
abimdaDce  of  large  flints  only  slightly  rolled,  as  well  oe  dark  pebbles 
obtained  ^m  the  disintogration  of  older  conglomerates. 

The  following  list  of  ioBslie  of  South  Bedfordshire,  though  in- 
complete, may  furnish  a  means  of  comparison  with  other  localities : — 


Ventriculit«»  decurrons  „ 
„  impreuiu   ,. 

Spongia  nmou   

Ceplulitea  perroratni  

„        mpilaliu 

BrachidUtes  ncfmotiu.. ... 

MoDocsrjrt  oentnilU 

„  cnlliaU 

Spinopora    Dixoui 

BlIOIOA. 

Pelolapora   pulcheUa  ..... 

Fuslulopora 

Flwlni   belegui 

EointooxRiuTA. 

Cidui)  eliTig<» 

„       icsp^et*    , 

C;^lu»oiiia  UiUeri 

„  tariolarii  „... 

Echinvpoi   paaillni 

Dtiooidca  DUuni 

OalcriUs 

ADSSchita 

HoluUr 

Micnutd 

Bourgii(?ticriiiiu    

PenlecHmis 

Serpuln  ■■muUto. 

..      pie"  

CaOMAOBA. 

{Cast  of  DBadal  eitmnilj) 
Ba&onoroDA. 

SippnciUB  Morton) 

Craaiii  tlHata  

Terebratula  bnlU , 

„  MiradiaU ..... 

„  Btriitola 

CowairaaA  Mohomyiau. 

Jtwoeramni  LkmBrckii ..... 

„          iDTglntiu  .,... 
Lima  Epinosa   ,.,,„ 

Feelcn  jugoiai 

„        Dujarilinii 

„        quinqucdoftatiu  .. 
SjwBdjhi*  ^iowna  ,„„„, 
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Gryphea  eloDosa 

Upper  Chalk 
vUhflinti. 

• 
• 
• 
• 

0 

« 

• 

• 
• 
0 
0 
« 
• 
0 
0 
0 

Low  CSialk  1 
without  fliAts. 

0 

,  "Chalk.    ; 

Ostrea,  TUionB  sp. 

Dentalium  difforme 

Bipponyz 

Sealaria  oompaeta  

Pleurotomaria  penpectira. 
Turbo 

Aporrhau  Btenopteria  ...... 

Belemnites 

Rook."> 

1 

NantUos    , 

1 

Ammonites .„., 

1 

Turrilites  triplicatuB    

Pucit. 

Ftychodos  mammillarif  ... 

„         decurrena   

„         latinimus   

^     »»     ,  polygyrw  

Coraz  falcatas i 

1 

•  • 

1 

Sanrodon   , j 

Enchodus  i 

OtoduB  appendicolatiis 

Lamna  acaoainata    

NoUdaniu  microdon    

Coprolites  of  Macropoma...  ' 

BPTILIA. 

Ichthyoaaarus   ; 

• 

1 

1 
I 

ChaBLlliit 
•t  TottKBaoe 


V  I. — T  HE     A  N  O  L  0-B  ELGIAN     BaSIN. 

By  the  Rct.  Johh  Gunn,  M.A.,  F.G.S. 

THE  principal  object  of  a  paper  which  I  read  at  the  BritiBh 
Association  was  to  point  out  the  connection  between  an  ancient 
river  running  on  the  Continent,  in  the  direction  of  the  Bhine,  and 
the  estuarine  deposit  of  the  Forest  bed,  on  the  eastern  coast  of  this 
country.  Many  geologists  have  maintained  that  such  a  river  ran 
from  south  to  north,  which  would  be  in  the  direction  of  the  Straits 
of  Dover.  In  proof  of  the  correctness  of  this  supposition,  I  men- 
tioned that  numerous  vortebr®  of  whales  had  b^n  found  in  the 
estuary,  which  indicated  an  opening  to  the  sea,  and  also  arctic  shells, 
which  indicated  a  northerly  direction;  at  the  same  time  that  the 
immigration  of  elephants  and  other  animals  proved  the  junction  of 
this  country  with  the  Continent. 

The  way  over,  then,  for  such  animals  was  on  the  south  side,  by 
the  ridge  of  chalk  hills,  now  severed,  between  Dover  and  Calais ; 
and  I  mentioned  that  this  ridge  of  hills  formed  a  barrier  to  the  influx 
of  boulders  and  Boulder-clay  in  France  and  the  South  of  England. 
Professor  Bamsay  (the  President  of  the  Greological  Section),  while 
admitting  the  absence  of  the  Boulder-day  from  France,  expressed  his 
opinion  that  it  would  be  fo^nd  to  the  south  of  the  Thames.  This, 
probably,  is  correct,  as  the  chalk  hills  of  the  Downs  may  have  served 
as  a  barrier  to  the  south  of  the  Thames ;  and  ice-action  and    '  *  '  * 

^  Bee  Jfr.  Whitaket^B  Paper,  Quart.  Joarn.  G«ol.  Soc.,  toL  xtIL  p.  166. 
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uddezB  are  to  be  found  to  the  extreme  sou^-west  of  Deyonshire 
d  elsewhere.  I  had  found  a  boulder  myself  near  Bovey  Tracey,  and 
g;arded  it  as  a  proof  of  the  extension  of  northerly  drUft ;  but  Profl 
hn  Phillips  informed  me  that  it  came  from  the  neighbourhood  of 
KY-Tor,  and  he  expressed  his  opinion  that  during  the  Glacial  period 
cii  ice-aotion  might  have  been  propagated  from  the  heights  of  Hay- 
»r,  to  which  the  rounded  eminence  of  that  rock  bears  evidence. 
I  do  not  think,  therefore,  that  the  discovery  of  striated  boulders 
d  Boulder-clay  to  the  south  of  the  Dover  chalk  hills  at  all  militates 
ainst  my  theory,  namely,  that  such  a  ridge  of  chalk  formed  a  barrier 

the  spiead  of  Boulder-clay  over  France,  and  a  way  for  the  elephant, 
3.,  to  have  migrated  into  ^s  country. 

Such  was  the  main  object  of  my  paper.  I  propose  in  this,  as  a 
[juel,  to  assign  the  probable  boundaries  of  land  on  the  north  side, 
r.  €k>dwin-Austen,  in  his  valuable  article  on  the  "Belgian  Ter- 
jries*'  (Quart  Joum.  GeoL  Soo.  August,  1866,  p.  240),  represents  the 
ening  between  the  Atlantic  and  Arctic  Sea,  and  also  Baffin's  Bay, 
have  been  closed,  while  he  leaves  open  the  Straits  of  Dover.  I 
g  most  respectfully  to  differ  from  him,  both  with  respect  to  Yns 
rangement  and  distribution  of  land  and  sea  on  the  north  and  on 
e  south :  on  the  south  for  reasons  already  given ;  and  on  the  north 
cause  it  is  scarcely  possible,  that  with  due  regard  to  centrifugal 
adency,  and  the  accumulation  of  ice  and  sea  near  the  North  Pole, 
e  waters  could  be  so  permanently  and  extensively  hemmed  in. 
le  reflux  of  accumulated  ice  and  snow  seems  a  necessary  conse- 
ence  of  the  form  and  motion  of  the  earth,  and  therefore  I  cannot 
mit  the  probability  of  the  exclusion  of  the  Arctic  Sea  from  the 
ilantic.  But  it  appears  to  me  that  there  was  a  considerable  exten- 
)n  of  land  from  the  coast  of  Norway  to  the  west,  so  as  to  mask  this 
untry  on  the  north,  and  serve  as  a  defence  against  the  flowing  of 
jbergs  from  the  Polar  regions ;  and  this  extension  of  land  appears  to 
count  for  the  phenomena  which  present  themselves  to  the  geologist 
>m  the  Triassic  to  the  Glacial  epoch. 

I  cannot  resist  the  conclusion  that  icebergs  charged  with  boulders 
3uld  have  been  borne  from  arctic  to  southerly  regions ;  and  yet  not 
16  instance  of  a  scratched  boulder  during  that  enormous  period  of 
ne  has,  I  believe,  been  found.  This,  I  humbly  submit,  must  be 
le  to  such  masking  of  this  country  between  the  North  and  the 
rctic  Sea.  No  such  boulders  appear  to  have  been  imported  into 
reat  Britain,  and  none  appear  during  the  level  and  warm  condition 

this  country,  and  of  Europe  generally,  to  have  been  propagated 
Lthin  such  territories.     As  the  elevation  of  mountain  ranges  is  seen 

be  the  cause  of  depression  of  temperature,  so  must  the  normal,  or 
vel,  state  of  the  earth's  surface  be  of  a  warmer  and  more  genial 
mperature ;  and  before  we  invoke  extraordinary  causes  for  the  rise 
'  temperature,  it  would  be  well  if  attention  were  turned  to  what 
ould  be  the  result  of  the  absence  of  mountains  or  of  hills,  at  least 
)Ove  the  permanent  snow-line,  and  what  would  be  the  accumulating 
Feet  of  warmth,  just  as  of  cold. 

The  great  discovery  by  Professor  Bamsay  of  sigxia  oi  ^LadsAioiiiVxiL 
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the  liighly  disturbed  Permian  epodli,  the  snooesiion  of  a  wtoner 
period,  and  then  the  return  to  oold  in  the  Olaoial  epochs  when  we 
know  that  mountainB  were  elevated  to  an  extraordinary  heig^  and 
extent,  appear  to  me  to  tell  a  very  oonsifitent  story  of  this  part  of 
the  history  of  our  earth. 

No  sooner  was  the  north  of  Europe,  and  the  land  which  masked 
this  country,  depressed  and  submerged,  than  icebergs  and  field>ice 
were  borne  down,  and  coyexed  parts  of  this  country,  of  which  we  see 
such  interesting  eyidenoes  in  the  Eastern  Counties. 

In  conclusion,  I  will  add  a  few  remarks  on  the  distribution  of 
Proboscideans,  which  bear  upon  the  subject  It  has  been  a  question 
whether  the  Elephas  primigemtu$  has  ever  been  obtained  £rom  the 
forest  bed.  Certainly  its  constant  companion,  the  Mhmoeero9  tuko* 
rkimi9,  has  not  The  result  of  my  own  observation  is  that  an 
elephant  resembling  the  El^ha$  pnmigemui,  in  point  of  number  of 
the  laminsB  of  the  teeth,  is  found  not  only  in  the  forest  bed,  but  in 
the  Norwich  crag.  This  has  been  regarded  by  "Dr.  Ealooner  as  a 
type  of  Elepka9  priwigeniitMf  the  true  Ehphat  primigmdm  haring 
been  a  Post-glacuil  importation,  together  with  the  Jttaaageroa  tUka* 
rkinui  and  the  reindeer.  They  could  pass  into  France  and  this 
coimtiy,  and  live  there  long  after  some  of  their  race  had  been 
entombed  in  the  ice  of  Siberia.  That  they  migrated  from  the  north 
of  Europe,  driven  by  the  cold,  which  their  hairy  and  woolly  ooati 
could  not  enable  tiiem  to  bear,  is,  I  think,  correct  That  the 
Mastodon  Arvemensii,  Etephaa  meridiondUs,  E,  anHqwUf  E.  priscus,  and 
Others,  migrated  from  the  south-west  with  the  Rhinoceros  Etruscus, 
and  that  their  remains  were  also  carried  into  the  estuarine  deposit  of 
the  Forest  bed  by  a  river  flowing  in  the  direction  of  the  Bhine  from 
the  south-west,  are  statements  which  are  based  upon  long  observa- 
tion and  experience. 

iTOTiOES    OIF    TvrTmyroiiRg. 

I. — On  Bituminous  Steata  of  Gneiss  and  Mioa  Schist  ik  thi 
Pbovince  of  Webmland  (in  the  West  of  Sweden).  By 
L.  J.  Iqel8tb5m. 

IN  the  north-western  district  of  Wermland,  M.  Igelstrom  has 
discovered  a  hill  consisting,  in  its  central  part,  of  hyperite,  the 
lest  chiefly  of  common  reddish  granitoid  gneiss.  Beneath  tiie  central 
hyperite  and  above  the  fundamental  gneiss,  there  is  a  mass,  twenty 
Swedish  fathoms  in  thickness,  consisting  of  bituminous  strata  of 
gneiss  and  mica  schist  The  bituminous  matter  is  distributed  every- 
where throughout  the  whole  mass  of  these  strata,  so  as  to  be  present 
even-  in  the  smallest  fragment  and  thence  giving  them  a  black  colour 
closely  resembling  gunpowder.  When  M.  Igelstrom  heated  some 
fragments  in  a  retort  of  iron,  there  were  formed  combustible 
hydro-carbons  as  gases,  to  the  amount  of  nine  per  cent,  and  a  com- 
bustible  oil,  as  well  as  a  non-combustible,  colourless  oil  were 
collected  in  the  receiver  of  the  heating-apparatus.    This  interesting 
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di«coTery  of  bitmntnouH  matter  in  rocks  Aii^  pliiklf^m.^lfrillk 
consiJerod  as  Laurontian,  etrengtheng  the  '<i>w»  Mt-tetk  i^'.flft 
nan;  able  aathors  aa  to  ihe  "  non-azoic  "  natv*  at  mmt  nAifc'Wi 
it  is  eEpecially  worth;  atteatioii  that,  bo  -Ik  m  Wt  4M 
bitaiuiiioas  matter  is  nowhere  else  found  in  Meb 
such  abaodance  as  to  thronghl;  penetrate  t^Mk  « 
int«gT»]  part  of  them.  What  we  did  hitherto  hfOW 
of  gT^)hit«  in  llie  Laurentiaii  rocka.' 


n.— Ths  Oroum  of  Fish,     ^y  E.  T.  Hioanrs,  H.RC.B.  Jonind 
<a  the  Linnean  Society.    VoL  IX.    No.  36,  January  SO,  1867. 

rS  object  of  thii  paper  is  to  show  that  the  otolites  of  fish  havB 
a  oertain  distinctive  Talae  in  determining  the  genera  and  apeoiM 
to  which  they  belong  and  that  the  close  study  of  ^em  in  the  recent 
forma  will  enable  the  ichthyolt^ist  to  oonfirm  or  disprove  the  apeoifio 
idatjonihip  of  recent  individnala,  and  to  determine  the  afGnify  of 
the  foflail  apecnes. 

The  author  gives  a  descaipdon  of  the  aoditoiy  appuatna  in  £ah, 
opmparing  it  with  that  of  other  members  of  the  animal  kingdoBL 
Hie  otolites  of  oeseons  fish  may  be  said  to  be  three  in  number  OB 
each  side,  as  the  exceptions  to  the  mle  are  very  rare ;  of  these  three, 
however,  bat  one— the  central  or  largest — is  of  scientific  interest,  Htm 
other  two  in  the  majority  of  fish  fa«ing  so  small  as  to  be  with  ditt- 
ealty  fbnnd,  and,  when  found,  to  be  of  very  little  use  for  the  pnrpoaa 
of  identification.  The  author  states  that  lUthough  he  has  examined 
many  thousands  of  fossil  otolites  he  has  not  yet  met  with  a  ein^ 
speonDSD  that  oonld  be  referred  to  either  of  Uieae  smaller  bones. 

Hr.  fiiKina  does  not  agree  that  the  shape  of  the  groove  on  te 
mdST  snmoe  of  the  central  otolite  is  absolutely  neoeasary  for  tl» 
'  ■  Bm  BaoL.  Mao.,  T^  I,  ptg*  MS.   Dr.  J.  WgAj,  Od  flu  I 
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icIentMcation  of  a  specieB,  as  has  been  asserted;  he  adihits  that 
there  is  a  very  groat  difference  in  its  shape  amongst  genera,  bat  in 
dosely  allied  species  it  is  so  similar  as  to  be  almost  identical,  and 
not  to  be  depended  upon.  In  his  opinion,  identity  of  outline  is  the 
only  certain  character ;  in  by  far  the  largest  number  of  fossil  otolites 
the  convex  under  surface  is  more  or  less  bouldered,  and  consequently 
the  shape  of  the  groove  altered,  so  that,  were  this  essential  for  iden- 
tification, but  few  species  could  be  recognised.  The  conoa^dty  of 
the  upper  surface  being  better  preserved,  the  task  is  rendered  com- 
paratively easy,  and  but  little  skill  is  necessary  in  dividing  them  into 
species.  The  author  remarks  that  in  all  fishes  differing  from  one 
another  te  that  degree  as  to  entitle  them  to  rank  as  distinct  species, 
he  has  found  the  otolites  in  each  case  to  be  distinct  and  well  marked. 
This,  he  adds,  is  perhaps  more  than  oan  be  said  of  either  teeth  or 
scales,  and  it  is  a  generalization  of  the  highest  interest  in  connexion 
with  palffiontological  researches^  as  otolites  are  often  met  with  in 
Tertiary  deposite,  when  no  other  vestige  of  the  fish  to  whiah  they 
belonged  has  been  preserved. 


I. — On  the  Phtsical  Geoobapht  and  Geology  of  thb  Couktt 
,     OF  Leicester.    By  D.  T.  Anstbd,  M.A.,  F.R.S.,  Ac.     (NicholB 

and  Sons). 

THOUGH  a  large  part  of  the  county  of  Leicester  presente  nothing, 
very  striking  either  in  its  geology  or  physical  features,  the 
north-western  portion  offers  a  fine  field  to  all  interested  in  geo- 
k>gical  studies.  It  is  valuable  as  showing  within  a  very  small  area  a 
remarkable  variety  of  rocks,  while  both  in  the  pure  and  the  applied 
branches  of  the  science,  there  are  some  knotty  problems  yet  unsolved. 
.    The  district  has  naturally  had  a  fair  amount  of  attention  already 

Sid  to  it.  In  the  "Annals  of  Philosophy  "  for  Jan.  1824,  is  a  paper  by 
essrs.  W.  Phillips  and  S.  L.  Kent,  on  the  mineralogy  of  the 
crystalline  rocks  of  Cham  wood  Forest,  and  the  rocks  of  £nderby 
and  Croft  are  noticed  by  the  Rev.  T.  Yates  (vol.  ii.  2nd  series, 
Trans.  Geol.  Soc.,  p.  263).  In  1836,  Mr.  Mammatt  published  his 
"  Collection  of  Geological  Facte  intended  te  elucidate  the  formation 
of  the  Ashby  Coal-field."  This,  as  the  title  pointe  out,  was  intended 
mainly  as  a  record  of  observed  facte ;  but  the  clear  way  in  which 
these  are  stated,  and  the  few  generalizations  attempted  to  be  drawn 
from  them,  shew  the  author  to  have  been  no  common  man,  and,  con- 
ndoring  the  state  of  the  science  at  the  time  of  publication,  ar» 
deserving  of  the  highest  praise.  In  1842,  Mr.  Jukes  published  in 
Potter's  History  of  Chamwood  Forest,  an  account  of  the  geology  of 
that  district  and  its  immediate  neighbourhood.  This  little  tract  has 
always  seemed  to  us  a  model  of  clear  geological  description,  and  is 
unmistekeably  the  result  of  painstaking  labour  in  the  field,  and  not  a 
inero  compilation  from  books.  The  author  of  the  work  now  befpre  ns 
Im8  thought  fit  to  make  some  disparaging  remarks  on  ite  description 
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■  bp  iImmi  lioM ;  boi.  is  1^42  n  w-nsi  mltkiely 

1  Sunrj  «if  QnM  tbitaBB  immaB  m  Mmioir  br  Iftr.  Hall, 

xafter  ft  Mla^r  aottn;  %■!  Il  nn«  1«  iMaOK*dl  ftat  ^ 

r  fHTMB  c^  to  deal  -iriflt  Or  oMndrr  <M8«J>d  b  itMaM 

&W.,  nd  «S  K-lC  itf  fl»  Snnf^  Mi^'  ^  dia  at  ]m(  InlT 
~       it  Em  Piiitiilp  tta  In^la  lfa»  ■■^pawa,  •  fcd  ftitf  Jburtt 

ha-rp  bMa  BOtietJ  kjifae  •biIkk. 
«ally,  ill  1^H)2,  •  riuR  aoticr  of  dw  nxfcs  of  Ofamwaod  FnrwK, 
PnjieaaDr  Ilanmax,  -wa*  | 

""'''"""■  ihtbt  XiNvran  tf 

«  tnvr.  dMi  iHbf  Hr. 

ilaartodw  mVjm*, 

^fiirVldle'aDiraaHi7adnn.lRit  noM  }«s4  and  nmpet- 

I  ■iiniiil  «f  &»  fjeolc^  of  tbc  cmstf .     Of  daa  n«fiMW 

1ms  favgdj  arailed  bnmelf.  ant  wiAnit,  Imihvim,  nMflhc 

•wlat  wvne,  iad,iB<pe  don^  ■daadaa  intaoM  •■  mmm 

n  IL 

kiia^  of  i^Bw  MtfarUa,  MOowad  bf  ckndU  mk  in  lb*  ScU, 
'  liMMld  dmw  Bp  a  aoBogn^  <n  O*  gieJagy  af  A»  oMmty,  (UB 
mun^  to  be  n  priWe  ifi  itiP  Tw^rnnPT.  no-l  pf-intiftr  ("rt  tn  ihi-  p*- 
pnirnnri  worker  tfae  difficoKwc  Mill  «witi^  acMiim.  W«  eaiuMt 
i^  that  the  book  befoie'  oe  at  all  siqiplMa  diia  wvit  TW  aallMr 
'M  osrtainly  availed  faimself  largely  at  tlw  tofcotiT  of  Hm  (cm- 
nmrna,  and  often  with  Kant  a^sowledgenxnt ;  bnt  we  find  Utile 
.Inn  of  independatt  inTeadgatioii  in  the  field,  nor  can  wa  aee  m«c)i 
■Iktt  ia  tttm  in  the  book,  anlen  it  be  a  «t«tein«it  that  the  aatb«r  ia 
Ae  fint  «^  haa  anerted  the  net&morphic  origin  of  the  crfsttdliiw 
f#n  of  Chamwood  Foreet,  which  atatement  we  believe  to  bo  per- 
tatdy  n«w,  and  shall  now  ahew  to  be  anfi>nBded. 

After  qooting  eome  pasa^ee  from  the  woilca  of  Mr.  JukM  and 
Mr.  Ooleman,  rrafeaaor  Anatod  prooeeda  thos  : — "  thtlt  the  rooks  of 
CSnmwood  Vonst,  hUierlo  Aftribed  tu  igntomi,  ara  sfariotly  nteta- 
noTphio;  that  the  eye&itie  and  porphyritic  rocks  there  exhibited 
nally  altermte  with  thft  aUtes,  and  are  striotly  oontemporancoui ; 
.Ihat  the  whole  seiiea  therefore  ie  nothing  more  than  «  eeriea  df 
raltvMd  stratified  rooks,  with  few  iatraBire  or  tnppean  rooks,  ts  s 
*'UI^**''i'i'  *^  ^"J  stttrtls  the  geological  readw,  as  it  seems  to  oon- 
'tasdiot,  in  a  matter  hitherto  r^arded  aa  beyond  qoMtion,  M  Ikt 
■mmm'oss  tf  IhoK  geoUgitlt  vho  kaw  hitJurto  dcurAscI  A*  etXMlry  "*' 

-  -  In  tliis  passage  Prof.  Ansted  claims  to  be  the  first  to  have  piit 
'ftnrwaid  the  view  that  the  rocks  in  question  are  metsmorphio. 
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Beaaa — Wyjme'i  Gtoievy  tf  Bcmity, 


We  hsve  dow  disdiarsfd  k  t 
iriud  1000  to  (u  gra^e  *mr«  i=.  t>, -j  w:rJ 
imm  for  fnitfaer  rc-m^&rkjN  We  =.^t  *  :^-:^. 
of  the  Fhjaioal  G«ozni'-.j  :f  -^-e'x^rr 
■te  sot  without  hope'  'i^;  -i^r  •.>;  c  ^\j  ■* 
pcrifitiug  oat  what  he  >  ^^  ttt*;':':  '^-.  '=.t<; 
mibed,  and  what  ir-:':;  &r^  ;e?:  ir^r'iL  ^ 
Bnut  not  look  for.  W  =:::?;  tii*  ■=.■»  1; 
kndl»  ftff  hiciMif  ii  Lt  wu:.-^  :i:r-.'::d 
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n. 0»     TKl     G«*LC-CI     (J     T3I 

Bf  A.   B.   Ttutx.  P.G  5..  at^   Gs 

rOS  p«per  f:-nii9  &  j.^rr  :  f  ±v  £."i:  t 
GeoIoguaJ  Sutt^t  :f  I^ii^  «  4en- 
uny  Talnable  ao-l  u^Ter^r.Liz  ii^f-en 
^itim  have  been  mTtsdzK«  rzj'z^  •i:^  ;r;c 

BirwBT,iinderth«able'i:rt.:-::- .:f  f'r-.ft*i.-..-''.'lfi,iCj.     Tue  iCti.-:  'f 
r  fau  beta  carrf^illj  s^rriTi-i  rj  Mr,  Wrta*.   wi,.:  tfVf 
j[  to  the  reKap.L-w     i  z^^-r.—^     'n^rT^n.  to  »£•■:«:  i.%  d'** 
hD  jnitioe,  hu  now  eiv-rE  »  i4'^w  ■irv.rij.rl'it  -^f  lii^  *rr»t^=^ri( 
rf  nw  rocki  of  BombiT  I^lij:!     H-:  »h*w±  tu:  Uie  jz^.:'^->xJ 
rinetote  of  the  islanl  U  .I.-^lj  dir-i  V.  :i'-U  '.f  im  ziii^V.'^rf.jr 
DOHt,  and  othtr  \-rv.-.j!    :■  W-i^^.-r.  i.-.ili.    *».  -r:  :-  :?»-*:.■•: 
bcal  difl!eren';>».     Thv  i:.%T:-L:i:  f-.^:  ;^•    :-       .-.i.^  ;  ijrr  :^^;;.^■- .y 
(■■nected  wi:L  rs  _- - -1  _•;■.  :.=  L-..-Lr   i         :■■.  .L:.:.:l.     -.i.^.tr::.     f 
Ae  gmond.  aa-!  ■.■Ir._-.:-  -!.i:--  -.:'  -.■  '.•.^'.:    :-;--'--     '-  '■*■ 
riJgeaoTf.Lam'-f  I'.lII-    •:.-!--.:..-    :'  .i-  -     -    ■-.:;:i:.    r-.iC'    -■  ; 
nted  br  aUaTi-:~  \^ :    -:-.erT.--Tf     ,.  ;-■■■-    *:..  •.:'.-■---      ■"•■.! 
lUn.  'The  I--r.jtr  k- :  :;;  r- ^:■^:.T  ,:  ■.--     :  r^^:  r:  ^  -  -.r-  :■ 
«Ht,aiuI  th*  su-:;r7  -;:--  -.  '-.:.^  ^i--  i.:.r  .;.  i  -'■■■■    ■•  '■'■-;■ 

itt  the  planes  of  -T;-:.-:  ::■:■ :..  ■^':..  .  i  -".■.  --^  *- •'  "I' 

"^     Hie  whole  :.:i^!  :^t^^:*    .-   ^v>  ^  :./v  ^  :'■  -     :   -■  •■  ■     ' 
l^and  aqiwow  roeka,  coaam^MaDg  with  th«  M*ck  Uaalbc 
Sbdkm  on  the  met.  succeeded  by  the  tr«p«  aivi  »tiak»  of  U* 
I  hflla.  which  are   uTeriaiu  again  bj  tiit  *kJj  b.^   own   .^i 
of   tlu-   dati.   and  ler™n»attid'l"y  '1»^   l««Jti':  >"!■  o^ 
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between  the  eruptiong  of  the  trappean  materials ;  intnrals  hi  wlfioh 
the  muddy  basins  became  the  receptacles  of  many  forms  of  organic 
existence,  and  then  subsequent  trappean  flows  oyerran  and  ooTerod  up 
these  lacustrine  deposits,  long  adfterwards  to  be  exposed  again  by 
denudation,  nearly  as  we  see  them  now.  Tlie  author  has  paid  spedai 
attention  to  the  relations  between  the  form  of  the  ground,  and  its 
geological  structure,  and  to  the  effects  of  denudation,  elevation,  and 
depression,  in  modifying  the  siurface  features,  thus  rendering  the 
Memoir  a  practical  and  useful  contribution  to  geology. 

J.  M. 

III. — A  Skbtgh  of  the  Gboloot  of  Fifb  akd  tm  LoTHiAHa,  By 
Chables  Maolabkn,  F.H.S.E.,  etc  Second  Edition.  Edinburgh, 
1866.     pp.  320. 

IN  1839,  when  this  work  was  originally  published,  the  Science  of 
Geology  had,  at  least  in  the  Scottish  metropolis,  a  very  different 
direction  from  what  it  has  now.  The  value  of  fossils  was  unknown. 
Their  importance  had  already  dawned  on  students  in  England  and 
France,  but  in  Edinburgh  the  lithological  aspect  of  the  sdenoe 
engrossed  the  chief,  almost  the  whole  interest ;  and  -aigumente  in 
defence  of  the  particular  theories  of  the  observer,  were  the  great 
lessons  that  were  learned  in  the  field.  Mr.  Maclaren's  work  belongs 
to  those  happily  bygone  days.  It  abounds  with  accurate  deaCTiptions 
of  the  rocks  of  the  district,  accompanied  with  sections  and  diagrams 
of  the  more  interesting  phenomena,  so  careful  and  characteristic  that 
it  has  been  for  many  years  an  invaluable  hand-book  to  the  student 
of  local  geology.  Mr.  Maclaren  knew  only  two  kinds  of  fossils  from 
the  Silurians  of  the  Pcntlands ;  fragments  of  Trilobites  and  Ortho- 
ceratites ;  but  he  was  the  first  to  notice  that  they  existed  there  at 
all.  Since  1839  Edinburgh  students  have  not  been  idle.  Papen 
and  volumes  have  been  published  by  Fleming,  Miller,  Chambers, 
Bryson,  Geikie,  Howell,  and  others.  The  nature  and  relation  of  the 
rocks,  and  the  character  of  the  organisms  contained  in  them,  axe 
now  well  known — even  the  very  language  of  the  science  is  dianged. 
It  is  strange  to  take  up  this  volume  with  the  date  of  1866  on  its 
title  page,  and  find  oneself  carried  back  a  quarter  of  a  century,  and 
immersed  in  discussions  long  since  exploded,  without  a  ray  of  light 
from  subsequent  observers.  Even  Mr.  Mac^aren's  own  later  views, 
published  at  intervals  in  the  iScoisman,  are  overlooked.  There  axe 
sufficient  verbal  changes  throughout  the  volume  to  xnake  it  not  a 
simple  reprint  of  the  first  edition.  But  it  does  not  express  the 
views  now  entertained,  regarding  the  structure  of  the  district — ^nor, 
indeed,  the  views  entertained,  for  many  years  before  his  death,  by  its 
venerable  author.  It  is  greatly  to  be  regretted  that  Mr.  Maclaren 
was  advised  to  bring  out  his  volume  in  this  form.  To  those  who 
know  anything  of  the  history  of  this  volume,  and  who  remember 
that  its  talented  author  was  considerably  over  eighty  years  of  age 
when  he  was  induced  to  republish  it,  it  will  not  afifect  the  high 
position  which  Mr.  Maclaren^s  contributions  to  science  won  for  him ; 
but  the  general  reader^  who  only  knows  that  in  1866  these  views 
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w«re  pvbliahsd  by  tlic  author  iw  nhroast  witli  t.ho  Bcienoo  of  the  tim«, 
win  of  necessity  do  hiin  a,  gi*at  injuBticc.  The  voliimt'  wiis  out  of 
priol,  mad  ootiU  not  be  htwl  fur  lovy  or  mouoy.  .A  repriut  wm 
wsnted — a  verbatim  roprbt  of  the  first  edition  would  bave  been  ' 
v^ued  by  every  oDe,  when  it  was  impossiblo  from  a^  aud  health 
for  the  author  to  undertake  a  tliowtugliiy  revised  edition.  Our  love  - 
and  grent  respect  for  Charles  M&clnren,  who,  though  ho  had  had  ft 
nmgb  life,  battling  for  political  freedom,  whs  the  very  iinpereoni- 
ficstioo  of  mildocEx  and  gentlcuesE,  and  who,  us  we  knew  bim 
within  the  l&i-t  ten  yoare,  was  to  our  mind,  Lu  appearance,  iu  monnen, 
and  in  conversation,  a  model  philosopher  ;  onr  love  and  respect  for 
him  h&ve  compelled  us  thus  strongly  to  condemn  the  way  in  whidi 
this  work  has  been  reproduced,  which,  however  well  mcimt,  will  w* 
fear  do  injury  to  the  fame  of  its  diGlingutBhed  author.  * 
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IV. — The  Qendbai.  Glaciatios  op  Ibkland. 

Bj  the  Ret.  Maxwell  H.  Closi. 

[Itead  b«rore  tho  Royil  Gralo^cal  Bocietj  uf  Iralimd,  March  14,  ISSS.] 

rIS  pamphlet  contains  a  veiy  elaborate  eiplauation,  partly 
founded  on  personal  observation,  of  the  primary  glaciation  o£ 
Ireland  by  means  of  a  general  ice-crust,  or  ice-flow,  with  occasional 
nroarks  on  secondary  gkoiation  by  "  distriot  glaciers."  The  anthor 
nay  be  said  to  have  done  for  Ireland  what  Mr.  Jamioeon  has  done 
for  Scotland.  Whili;  referring  the  main  form  of  tlit-  ground  to 
Bnrine  denudation,  he  attributes  to  ice  the  smoothing,  furrowing, 
and  ridging  of  the  sister  lale,  both  by  denudation  and  accumulation. 
He  dearly  ehows  the  distinotion  between  what  are  locally  called 
"dmBnlins"  and  "eskera,"  the  former  consisting  of  straight  and 
panJlel  ridges  of  gravel,  witb  blunted  and  scratched  blocks,  whereaa 
the  latter  are  irr^;ular  as  regards  direction,  and  are  composed  of 
wster-wrted  matcoialB.     The  pamphlet  is  well  worth  a  oarefnl 


QiolmioalSooiztyovLomdon. — L  Februai7  20, 1867. — Waring- 
ton  W.  Smyth,  Esq.,  M.A.,  F.B.S.,  President,  in  the  chair.— 1.  "On 
lira  British  Fossil  Oxen."— Part  n.  Bo$  longi/rona,  Owen.  By 
W.  Boyd  Dawkins,  Esq.,  M.A.  (Oion.),  Y.G.8. 

The  aothor  analysed  the  obaraoteristica  nsually  assigned  to  Bm 
Uitg^TOM,  and  concluded  that  there  ware  none  of  speci&o  value  to 
■eparate  it  from  the  smaller  varietieB  of  Boi  Tavnu.  The  large 
Mriea  of  skulls  in  the  Dublin  and  Oxford  Museums  show  that  Bo* 
frOKiovu  of  Nilsson  is  a  mere  variation  from  the  more  usual  (Tpe. 
Frofeeaor  Owen,  on  the  faith  of  its  occurrence  on  the  Essex  shore, 
■loag  widi  the  remains  of  extinct  animals  also  washed  up  by  ttw 
vavM,  asoribea  to  this  epeoieB  a  Pleistocene  age.  'Dub  inferenoe,  on 
•  rigid  examination  of  the  premises,  turns  out  to  be  faulty,  and  tiiera 
!■  no  evidence  anywhere  in  Europe  that  it  oo-existed  wita  any  of  the 
BrtJMt  MKminato,  the  MA  <Jk  being  ewfted.-  It  Ib  vn^  cmnsuai&l 
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MMooiated  with  the  remains  of  man,  of  a  date  anterior  to  the  Saxon 
inyasion.  It  was  kept  in  great  herds  daring  the  Boman  oooupatum, 
and  supplied  the  Lc^onaries  with  bee£  On  the  Continent^  as  in 
Britain^  it  is  fonnd  around  the  dwellings  and  in  the  tomhe  of  the 
Bronze  and  Stone  folk.  Nowhere  is  there  evidenoe  of  its  having  a 
higher  antiquity  than  the  Neolithic  age  of  Sir  John  Lubbodc  It 
disappeared  along  with  its  Keltic  masters  b^ore  the  Saxon  invaders 
from  the  more  fertile  portions  of  Britain^  and  took  refuge  in  the 
Highlands  of  Scotland  and  Wales,  where  it  still  survives  in  the 
smaller  domestic  races.  In  no  case  has  it  been  found  in  association 
with  Saxon  remains.  The  inferences  to  be  drawn  about  it  are,  first, 
that  it  has  not  yet  been  proved  to  have  existed  before  the  Pre-histonc 
age ;  and  second,  that  it  is  the  ancestor  of  the  small  Highland  and 
Welsh  breeds.  It  is  essentially  the  animal  with  which  the  Archno- 
logists  have  to  deal,  and  its  only  claim  for  insertion  in  G^logioal 
catalogues  is  the  fact  of  its  occurrence  in  the  most  modem  of  all  the 
stratified  deposits. 

2.  '<0n  tibe  Greology  of  the  Upper  Part  of  the  Valley  of  the 
Teign,  Devonshire."     By  G.  Wareing  Ormerod,  Esq.,  M.A«,  F.6.S. 

The  district  noticed  in  this  paper  lies  to  the  north  of  Bovey  Traoey. 
The  author  describes  the  courses  of  the  Teign  and  its  feeders,  and 
the  strata  traversed  by  those  streams,  namely.  Granite  and  Carbon- 
iferous Limestone.  Gravels  are  occasionally  found,  which  the  author 
r^arded  as  having  been  deposited  before  the  re-excavation  of  the 
valley,  and  he  showed  that  these  had  been  transported  by  a  current 
from  north-west  to  south-east.  From  the  absence  of  these  gravels 
in  the  gorge  of  the  Carboniferous  rocks  between  Hunts  Tor,  near 
Chagford,  and  Clifford  Bridge,  he  considered  that  that  valley  had 
been  opened  since  the  time  when  the  boulders  and  gravels  were 
deposited,  and  then  showed  that  the  stream  from  the  valley  of  the 
Teign,  prior  to  the  opening  of  that  valley,  would  have  passed  by 
Moreton  Hampstead  to  Bovey  Tracey.  The  paper  contained  notices 
of  the  Minerals  found  in  the  district,  and  of  the  Granite  veins  in  the 
Carboniferous  rooks. 

3.  "  Notes  on  the  geological  features  of  Mauritius."  By  George 
Clark,  Esq.,     Communicated  by  the  Assistant-Secretary. 

Mr.  Clark  describes  the  occurrence  of  a  calcareous  formation  of  at 
least  30  feet  in  thickness,  with  a  dip  of  about  30°,  composing  many 
of  the  islets,  supported  by  the  coral  reefs  of  the  Mauritius,  whi<£ 
have  been  generally  regarded  as  forming  an  integral  part  of  the 
islets,  but  which  the  author  considered  to  be  of  greater  antiquity. 
A  soft  sandstone  was  stated  to  cover  in  many  places  the  calcareous 
rock,  and  to  contain  imbedded  remains  of  roots,  and  bases  of  trunks 
of  trees. 

The  following  specimens  were  exhibited  by  C.  Carter  Blake,  Esq., 
F.G.S. : — ^Horn-cores  of  Oxen  (Boa  trochoeeroa,  B.  primigemua,  and 
B.  frontosua)  from  a  Kjokenmddding  at  London  Wall,  found  by 
Colonel  Lane  Fox,  F.S.A. 

Gmoloqical  Sogibtt  of  London. — H.  March  6, 1867. — ^Warington 
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Onyth,  Esq.,  H.A«,  F.RS.,  President,  in  the  oliair.— The  fdl- 
ing  oommonications  were  read : — 

..  **  On  ancient  sea-marks  on  the  coast  of  Sweden."  By  the  Bt. 
Q.  the  Earl  of  Selkirk,  F.B.S.,  F.G.S. 

Hub  paper  contained  a  detailed  description  of  some  observations 
le  in  the  month  of  July,  1866,  upon  certain  marks  placed  so  as 
■how  the  level  of  the  sea  on  the  coast  of  Sweden,  (seen  by 

Charles  Lyell  thirty-two  years  ago,)  and  which  were  supposed 
ndicate  a  gradual  and  equable  rise  of  the  land  of  about  three 
;  m  a  century.  Two  of  these  marks  were.ofif  the  harbour  of 
le,  and  one  on  the  Island  of  Graso,  off  Oregrund,  on  the  east 
It  of  Sweden ;  the  rest  were  on  the  west  coast,  a  little  to  the 
QoL  of  Goteberg. 

The  conclusion  arrived  at  was  that  these  marks  do  not  afford  any 
y  certain  proof  of  such  rise  of  the  land ;  the  fluctuation  of  the 
d  of  the  water  being  so  great  that  any  difference  of  the  level  of 
land  in  thirty-two  years  is  lost  in  comparison  with  the  daily  and 
ddy  changes,  owing  to  shifts  of  wind  and  other  causes  affecting 
waUr^  not  the  land.  The  marks  off  Gefle  gave  most  indication 
\  change  of  level ;  but  there  were  various  elements  of  uncertainty 
nected  with  them. 

L  "On  a  Post-Tertiary  Lignite,  or  Peat-Bed,  in  the  district  of 
i^ie,  Argyllshire."  By  His  Grace  the  Duke  of  Argyll,  K.T., 
f  Jj.,  P.B.S.,  P.G.S. 

L  section  of  the  bed  appeared  in  a  bank  cut  through  by  a  small 
!am  near  the  village  of  Southend.  The  bank  appears  to  belong 
he  **  Old  Coast  Line,"  which  is  so  well-marked  a  feature  around 
it  parts  of  the  west  coast  of  Scotland.  Tlie  Peat  at  the  point 
bribed  is  3  feet  9  inches  thick ;  above  it  is  a  bed  of  fine  clay, 
n  13  to  14  inches  thick,  containing  hazel-nuts,  followed  by  a  bed 
ine  yellow  sand  4:  feet  thick,  which  is  succeeded  by  a  bed  of 
rse  gravel,  with  small  boulders  of  the  thickness  of  14  feet, 
ibout  400  yards  further  up  the  stream  there  is  a  bed  of  fine 
jk-blue  clay  with  Mussel-shells. 

liese  beds  appear  to  furnish  evidence  of  some  five  or  six  different 
Dges  of  level.     (1)  The  Peat-bed  has  been  depressed  under  shal- 

and  very  muddy  water,  depositing  the  bed  of  fine  clay ;  (2)  a 
ber  depression  has  subjected  this  mud  to  an  inroad  of  the  sea, 
iging  with  it  the  sand  which  overlies  the  clay ;  (3)  a  further 
ression,  or  possibly  a  partial  elevation,  exposing  the  same  surface 
K>me  strong  current  or  littoral  action,  has  brought  down  upon  it 

bed  of  coarse  gravel ;  (4)  all  these  beds  have  been  consolidated 

re-elevated  above  the  sea ;  (5)  another  depression  has  enabled 
sea  to  erode  the  valley  of  which  the  "  Old  Coast  Line  "  forms 
boundary,  and  in  which  this  section  is  exposed.  A  long  period 
ns  to  have  followed,  during  which  this  Old  Coast  Line  formed 
Coast  of  Scotland,  and  during  that  period  the  upper  Mussel-bed 
ns  to  have  been  deposited  ;  (6)  a  final  elevation  of  the  land  has 
irmined  the  present  coast-line,  and  left  the  old  one  as  it  now 
ears — subsequently  modified  by   atmospheric    aiCtion.,   «xA   q>\\. 
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through  hy  streama.  All  these  ch&ngoB  have  ooourred  durbig  what^ 
geologically,  must  be  called  the  existing  period,  as  the  ^vegetable 
remains  in  the  Peat,  and  in  the  Clay,  seem  to  be  all  referable  to 
existing  species. 

The  following  specimens  were  exhibited : 

1.  The  Duke  of  Argyll  exhibited  a  fossil  in  a  rolled  pebble,  found 
near  Inverary.  It  is  the  first  trace  of  an  organism  which  had  yet 
been  discovered  in  any  part  of  the  Mica-Slate  series  of  the  interior 
of  Argyllshire.  All  the  transported  matter  of  the  district  appeared 
to  belong  to  the  surrounding  hills.  This  pebble  agreed  in  litkolo- 
gioal  character  with  some  beds  in  the  neighbourhood.  The  foaail, 
though  a  fragment,  was  beautifully  distinct,  and  had  been  pro^ 
nounced  by  palsBontologists  to  belong  to  the  SUurian  Fauna.  So 
&r,  therefore,  the  discovery  of  this  fossil  seemed  to  confirm  Sir 
Roderick  Murchison's  determination  of  the  geological  horisEon  of  the 
Argyllshire  Mica-slates  and  Quartzites. 

2.  Bones  of  the  Dodo,  from  Mauritius ;  exhibited  by  S.  Flower, 
Esq. 

Edinburgh  Gbologigal  Socictt. — ^The  second  ordinary  meetings 
of  this  Society  for  the  winter  session  was  held  on  Thiursday  evening»- 
the  20th  December,  in  5,  St.  Andrew  Square,  Mr.  David  Page, 
F.H.S.E.,  F.G.S.,  President,  in  the  chair.  The  following  communi- 
cations were  then  made  to  the  Society : — 

1.  "On  the  Occurrence  of  a  Submerged  Forest  at  West  Hartlepool, 
and  its  Relation  to  Similar  Phenomena  along  the  Eastern  Shores  of 
the  British  Islands,"  by  the  President,  who  exhibited  specimens  of 
the  peat  which  he  had  found  at  HarUepool,  containing  wing-cases 
of  beetles,  etc. 

2.  Mr.  James  Haswell,  M.A.,  exhibited  and  described  a  very  ex- 
tensive and  valuable  collection  of  Carboniferous  fossils,  diiefly  from 
the  coal-fields  of  Lanarkshire,  belonging  to  Mr.  Hunter,  which  were 
generally  admired. 

3.  ''On  the  Occurrence  of  Fossils  in  the  Old  Red  Sandstones 
of  Westmoreland,"  by  Mr.  Henry  A.  Nicholson,  B.  8a — ^The 
author  gave  a  brief  description  of  the  characters  of  the  Old  Bed 
Sandstone  of  Cumberland  and  Westmoreland.  The  series  here  was 
shown  to  be  composed  of  conglomerates,  sandstones,  and  sandy 
shales,  and  Mr.  Nicholson  had  recently  discovered  two  beds 
containing  well-preserved  plant  remains.  The  entire  forma- 
tion, as  developed  in  the  North  of  England,  had  until  now  been 
believed  to  be  devoid  of  organic  remains :  and  it  was  pointed  out 
that  the  character  of  these  fossils  would  lead  to  the  conclusion  that 
the  Old  Red  of  Westmoreland  and  Cumberland  was  of  the  age  of 
the  Upper  Old  Red  Sandstone,  a  determination  which  previoosly 
rested  on  stratigraphical  evidence  alone.  The  plant  remains  con- 
sisted of  fluted  stems  allied  probably  to  Knorria,  stems  apparently 
referable  to  FiUcites  linearis,  and  ferns  of  the  genera  Spkenopiem 
and  Pecopieris, 

'  4.  Notice  of   the  genus  SUn^onia^  recently  disoovexed   in  tb^ 
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Silurian  bods  of  Uio  Poullaiul  Uillft.  by  Hr.  Johu  IleDdnTaoii,  wIm 
klao  exhibiUid  tbo  weU-prceerred  &agmeiiUi  wbich  btt  had  fomd  of 
thU  inbimting  crnataceiui. 

Thu  third  ordioary  meetinf;  of  this  Socistj  was  held  in  Am  Lsotara 
Hail  of  tho  Museum  of  Scieuce  «nd  Art.  Tbero  was  a  nuDiefDH 
»ttoDd«iKv.     Mr.  M.  Lothian  occupied  the  chair.  ■*  ■ 

The  Cbnirman  intTOduo(>d  Mr.  Archibald  Ue iki«.  T.R.S..  F.aAf  | 
ivbo  prococdtxl  to  delivers  loctim  upon  "Geological  Timo." 

Mr.  U«ikie  spoke  of  the  geological  cni4«aee  of  ibe  Mith'a  «E- 
tiqnitr  under  three  heads: — I,  Inorgaitic  evtdsDM;  2,  OrgaoM 
evidftira:  and  3,  The  bt>aring  of  Mtronotniottl  uul  pfajsaaU  data 
upon  tho  qni^stiou.  Under  the  fint  of  these  divlstoiu  ha  notletd  ifaa 
fnot  thai  the  whole  surface  of  tho  earth,  Iruin  the  mounlaia4op  la 
the  eco-Ehorv,  was  slowly  chasKing  and  nsdergoing  a  prooeas  of 
waste.  The  prooeea  of  was(«,  howerer,  waa  eo  slin*  as  acarcely 
to  be  appreciable  in  a  man's  lifetime.  BeaJdea  these  chongeai, 
there  w^u  the  action  of  icebergs  and  gbciera,  whidi  acted 
■nedlniiically  in  grinding  down  the  rocks  to  land  md  nod.  The 
lectnrer  illustrated  this  portion  of  his  lootnrs  by  nianaxa  to  welU 
drawn  pietunw  of  tho  glacicr-Geldx  of  Korway.  and  remariced  that 
to  erery  Soottish  glen  they  found  that  the  looks  bad  been  gioond 
down  in  tho  soino  way  ss  tlioy  were  being  planed  away  in  Norway, 
and  how  vast  must  have  lH>en  tim  tiiiif  lukt>ii  in  ihi'  process.  Bepre- 
sentations  of  sandstone  rocks  standicg  upon  the  Laurenlian  gneiaa 
in  StUherland  and  Boee-ahires  were  pointed  to  as  illustradng  the 
gndnal  manner  in  which  the  former  had  been  worn,  and  prorhig 
that  there  had  not  been  any  sudden  oonvuisiDn  or  catadyam  in  {mo> 
ducin^  the  geoh^o  changes  alluded  to.  C<Hning  to  the  oi;g^iiit 
eridenoe  of  the  changes,  the  lecturer  referred  to  the  oconrmioe  of  a 
Gormanie  Flora  in  this  ooontzy  as  a  proof  (hat  the  temperature  was 
Koofa  BMTe  moderate  in  this  country  now  than  it  had  been  in  former 
ena.  Plants  that  formerly  bloomed  in  onr  Talleys  had  now  beooBk 
alpiae  in  flieir  character,  and  were  only  to  be  found  on  the  topa  ci 
the  lulls.  In  regard  to  the  Fauna,  shells  thst  had  lived  during  tlM 
Qlacial  period  ware  still  to  be  funnd  in  our  seas,  and  on^  a  few 
roeciea  bad  become  extinct.  As  dte  plants  had  beoome  inhabitaata 
of  hill  topa,  BO  these  ^ells  of  a  former  age  had  become  donixens  of 
&•  deeper  parte  of  the  sea.  All  these  obangec  had  bean  effsoted 
ainoe  the  Qlscial  period,  and  when  th^  knew,  as  they  did,  thelei^lk 
of  ttme  that  had  elapsed  siaoe  then,  how  long  must  hafa  been  tit* 
time  ainoe  the  plants  and  ■"'"■■l"  of  former  periods  were  ixtim' 
tingidahed  1  In  regard  to  the  bearing  <rf  astromnnioal  and  phyncal 
data  vpon  fte  qneatioii,  Mr.  Qeikie  remarked  that  the  geologiod 
laoord  afforded  no  data  for  oompating  the  length  of  its  periods  is 
jairi  If,  however,  it  oontsined  traces  of  any  great  ooanucal  event 
rt  B^it  be  possibk  to  amTe  at  the  date  of  mob  an  event,  for  th* 
■atrooomical  periods  were  not  lilM  thoM  ot  g«olegy,  but  oonld  to 
ooMpnted  in  years.  It  had  kng  been  the  belief  of  many  geologista 
IM.tf  nfaotaMl^ta  «rtUilEiad  wan  tt  U  SMHi.  Ut  wn*  \ik 
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by  the  Isboun  of  the  astronomer  rather  than  of  the  gecdogifli.  An 
attempt  had  recently  been  made  by  Mr.  James  Oroll,  of  Gla^ow,  to 
oonneot  in  this  way  the  two  sciences,  and  his  papers  deserved  oarefnl 
study. 

Taking  the  Glacial  period  as  his  starting  point,  Hr.  CroU  proposes 
to  explain  the  recurrence  of  cold  periods  in  the  earth's  history,  by 
the  combination  of  the  precession  of  the  equinoxes,  with  the  slow 
secular  variationB  in  the  eccentricity  of  the  earth's  orbit.  Beasoning 
upon  this,  he  demonstrated  that  the  nearest  period  to  whibh  the 
g^ial  period  could  be  assigned  was  about  800,000  years  ago.  Com- 
paratively speaking,  the  change  produced  on  the  earth's  crust  in  that 
time  had  been  very  small  indeed,  and  as  most  of  the  shells  living 
then  were  living  still,  how  enormous  must  have  been  the  time  re- 
quired to  extinguish  the  numerous  extinct  races. 

As  geplogists,  we  are  apt  to  err,  rather  by  underrating  than 
by  overrating  the  value  of  time  in  the  past  history  of  the  globe. 
In  all  such  questions  as  the  history  of  life  upon  the  globe, 
and  the  antiquity  of  living  species,  including,  of  course,  man, 
the  element  of  time  plays  so  important  a  part  that  it  must  be  made 
itself  a  subject  of  study  if  these  questions  are  to  be  intelligently 
discussed. 

In  conclusion,  Mr.  Geikie  remarked  that,  as  to  the  charge  or 
insinuation  that  we  use  our  scientific  researches  as  a  doak  for  under- 
mining the  religious  faith  of  the  country,  he  took  too  much  notice 
of  it  when  he  repelled  it  with  indignant  scorn. 

Geological  Society  op  Glasgow. — ^The  monthly  meeting  of  this 
Society  was  held  on  Thursday  evening,  the  7th  February,  in  Ander- 
son's University, — the  Kev.  Henry  W.  Crosskey,  Vice-President,  in 
the  chair. 

The  Chairman  delivered  an  address  on  the  scientific  laboura  of  the 
late  President  of  the  Society,  James  Smith,  Esq.,  of  JordanhiU. — 
(See  Obituary  Notice,  Geol.  Mag.,  March). 

Professor  Young,  F.G.S.,  felt  certain  of  the  concurrence  of  the 
meeting  in  the  suggestion  that  Mr.  Crosskey's  eloquent  address 
should  form  part  of  tibe  records  of  the  Society.  Critical  biographies 
of  men  who  had  opened  up,  or  led  the  way  in,  new  fields  of  inquiry 
are  always  valuable  as  contributions  to  the  history  of  science. 

Mr.  James  Dairon  exhibited  some  specimens  of  Graptolites,  obtained 
from  the  Lower  Silurian  Shales  at  Dobb's  Linn,  near  Moffat.  The 
series  embraced  upwards  of  fifteen  species  belonging  to  the  genera 
OraptoliihuB,  DiplograpsuSj  DidymograpsuSf  and  BcLstrites, 

Mr.  John  Young  e^ibited  a  number  of  specimens  of  fossil  leaves 
from  the  Tertiary  bods  of  Ardtun-head,  in  the  Island  of  Mull,  obtained 
last  autumn  by  Mr.  Loudon  F.  M'Lean,  a  student  in  Gla^^w  Uni- 
versity. The  leaves  exhibited  belonged  chiefly  to  the  Plane,  Buck- 
thorn, and  Laurel,  some  of  the  species  of  which  are  either  extinct  or 
do  not  now  exist  in  these  latitudes. 

Professor  Young  exhibited  a  fragment  of  a  jaw  (from  the  Airdrie 
Jddok'band),  containing  several  teeth  with  doubly  tienchant  maigins. 
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9  those  or  Bhuodiu  :  but  the  backward  ailjilittill  iMfl'Wtttf  gterf 
■''■OB  at  the  baso  lent  probability  to  the  i  ijillHtiii  aMtTJniJ  liiMlirt 
to  a  Labyrinthodont,  adilitiooal  specimeoflirfilUoltMij^^tdtafiHtt 
found  in  the  collections  of  members  of  the  Boota^,  ^  '..'*'^ 

Mr.  J.  Wallace  Young  road  a  pa[>er,  i 
Ugaia  Series  of  Rocks."  This  was  a 
paper  (see  Gbol.  Maq.  Maroli,  p.  132). 
character  of  the  beds ;  and  after  quoting  a 
stODce  and  sbalea,  the  author  went  on  to 'I 
explain  the  formation  of  these  dolomite!  n, 
they  were  originally  limestone,  and  subnqoantfj'flMi^Mi''' 
Iheii  somewhat  nodular  structure  and  iaqp«»  «hBHMr,'ii'WA^ 
^ipeared  as  if  they  had  proceeded  from  llili  linmlim  llF  ■  llllimillllt 
mud.  so  to  speak.  At  all  events,  it  is  ^otts  VtiOtatt  tUtHm  ^ML 
version,  if  such  was  required,  must  have  taken  pbw  H^  tuA  BO^ 
lubsuquent  to,  their  deposition.. — J.  A.  ■    ■  '        ;a 
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North  St4pford3hibk  NATURiLiaia' 
OKUm.  llth  of  Dooember,  1606,  H.  Garner,! 
Mr.  W.  Molyneui,  P.G.S..  of  Burton,  i 
Beds  of  Trentbam  Park." 

The  gravel  beds  of  Trentbam  Park  balopg  to  Oa  dfVWilM'ot  M* 
Hew  Rod  Sandstone  formation,  known  as'Bmitv  WOl^kMamMt  0^ 
pebble  beda,  which  in  this  particular  ]o<mIi^  attain  ft  ftMsM  flf 
■bont  300  feet.  The  entife  division  inoludea  tliree  distinot  groups  (It 
itnta,  oonaiating,  firstly,  of  red  and  variegated  sandstonefl  and  marla; 
noondly,  of  the  pebble-beds  or  oonglomerates  in  queation ;  and 
diirdly,  of  aoft  red  mottled  aandetonefl,  with  marly  interstratifl- 
cationa.  Upon  these  latter  resta  the  Lower  White  Sandstone  of  the 
Keaper  seriea. 

lAe  beds  exposed  in  the  section  opened  up  on  the  west  flaolc  of 
Ute  IVratfaam  Park  hill  are  about  eighty  feet  m  thioknesa,  and  tnain- 
tain  a  uniform  inclination  due  west,  at  an  angle  of  four  inohea  la 
twelve.  TiiB  upper  portion  consists  of  gravel,  which  ia  followed  by 
irregular  beda  of  red  and  white  sandstone,  with  interaeotiona  ot 
gnvel  man  or  lees  oooise,  and  reposing  npon  a  thiok  maaa  of 
ydlow-white  aandstone  dotted  with  pebbles.  On  the  east  flank  of 
the  hill  theae  pebble  beds  are  shown  to  pass  downwards  into  soft  red 
variegated  aandrtonea,  which  here,  as  at  Normaoott,  overiie  nutria 
■nd  ■aadstonea  of  the  Permian  age.  The  total  thicknees  of  the  oon- 
^omentea  at  this  point  is  about  160  feet  The  pebbles  of  whidi 
tiiey  are  composed  consist  of  a  most  astonishing  varieh' of  qoartaitee 
paseing  in  colour  from  pore  white  down  to  block.  With  these  ore 
intermixed  fragmenta  of  rocks  derived  from  the  Silurian,  Mountain 
limeatone,  Toredale,  and  Millstone-grit  fbrmations,  bat  in  no  instanoe 
have  any  of  later  age  been  detected. 

Hie  fossils  of  these  beds  are  of  a  temarkably  interesting  olaaa,  and 
aa  stated,  belong  almost  exclusively  to  the  fiknn»  characterislio  of  tbs 
flOaiian  and  iXwer  Carboni£arona  Bocdu.  Tbe  former  IbaiilB  are 
nflai^  aU  of  tlM  May  HiU  Bmdrtons  gro^  whid^  1m&  ba^wM  dl 
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the  Silurians,  and  oonriat  of  14  genera  and  20  speoiea.  Of  &eae 
PenUuMtuM  oblomgvs  and  PenUxmenu  lena  are  the  rarest,  and  Airypm 
kemiMpheriea  the  most  plentifiiL  The  Mountain  Limestone  fosaili 
are  represented  by  15  genera  and  27  species :  making  a  total  firom 
the  two  formations  of  29  genera  and  47  species. 
:  I  have,  as  the  readiest  means  of  giving  the  necessary  informatioii, 
prepared  the  following  list  of  these  fossils,  as  determined  by  Mr. 
Salter,  F.G.S.,  who  writes  to  me,  ''It  is  extraordinary  that  there 
ahould  be  only  Corals,  Crinoids,  and  Brachiopods-r-no  Cephalopoda, 
m  Gkisteropoda,  except  DefUalivm,  Sudi  collections  show  the 
variable  character  in  particular  localities,  even  of  such  a  homogeneous 
deposit  as  the  Carboniferous  Limestone : " — 

Mat  Hill  Sandstonb. 


Pentametas  oblongns,  rare. 

■  leni,-  rare. 
Atrjpa  hemispherica,  plentiful. 

reticularis,  var. 

Spirifer  crispus  and  trapczoidalia. 
S&ophomcna  deprcasa. 

■  eompressa. 
■■■  pocten. 

Pterinea  demissa. 
EoomphaluB  sculptus. 


Orthis  elegantula. 
Holopea. 

HolopelU  o^ltta. 
PalBBocyoluB  praeacutos, 
Ualysitcs  catenulatui. 
Petraia  subduplicata. 
—  Tar.  orenulata. 
Phaoopa  Weaveri 
TcntaculitM  Anglicoa. 
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Poteriooriniit  eravus,  and  other  fpeeiea. 

Bhodocrinus. 

Aotinoci  inuB. 

platycrinus. 

Lithostrotion  irre^laro  and  Martini 

Michelioia  megastoma. 

Zaphrentis,  2  or  3  Rpccimena. 

Syringopora  reticulata. 

^nesteUa  plcbcia. 

Phillipeia,  part  of  tail. 

Producta  semireticulata. 


Producta  coneinnm. 
— ■     ■     metoloba? 
Streptorh]rncu8  crenidtria,  2  Tar. 
Spinfer  triangularis. 
— — -  bisulcatus. 
—  octoplicatos. 

glaber? 

Chonetos  variolata. 

Hardrensis. 

Dentalinm  ingens. 


In  what  direction  from  this  point  are  the  parent  rocks  situated 
which  furnished  these  pebbles  and  fossils,  and  in  what  manner  were 
they  transported  from  thenoe  to  the  position  they  now  occupy  ?  An 
examination  of  geological  maps  of  the  British  Isles  leads  to  the  con* 
dusion  that  the  original  source  of  those  beds  was  north  and  west  of 
the  point  in  question,  and  probably  in  a  large  tract  of  country 
now  forming  part  of  tho  bed  of  the  North  Sea  and  Atlantic  Ocean, 

These  hunter  beds  have  themselves  at  various  times  been  subjectsd 
to  considerable  denudation.  They  enter  largely  into  the  oompositkni 
of  the  water- worn  stones  of  the  Keuper  series,  and  also  contribute  mors 
-tiian  any  other  formation  to  the  gravels  of  the  Trent  Valley.  Origi- 
nally they  must  have  covered  an  area  of  many  thousand  square  milei» 
and  even  now,  after  enduring  successive  periods  of  submeigenoe  and 
abrasion,  they  contribute  in  no  slight  or  uninteresting  degree  to  the 
picturesque  character  of  our  inland  scenery. — Staffordekire  AdverUMer, 

Bath  Natubal  History  and  Antiquarian  Clubs. — At  a  meetiBg 
Jba2d  m  Janmxy,  Mr.  S.  K  Griokitt  read  a  paper  on  '*  Th^  Hot 
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Ipriq^orBalli.aiidebisiriMm.''  Befimiiig  parlidQlazly  lb  ihe  Baib 
mk&n,  Mr.  Criokitt  adduoed  leaiona  &om  tibueir  solid  oontentB  to 
tow  thai  the  lopply  miut  be  looked  for  in  strata  not  deeper  than 
le  Oaibonifexoos  Liniestone;  and  oame  to  the  ooncliision  that  these 
iriiigB  must  be  refened  to  the  soHsaUed  "Gk>lden  /ndley/'  near 
ittoB,  about  five  miles  north-west  of  Bath.  This  yalley  kenda 
Mmt  north-east^  and  eontains  an  area  of  nearly  eighteen  square 
iles»  which  would  therefore  give  an  ample  supply.  In  referenoe 
» tlidr  heiit — after  combating  the  theory  of  a  general  oentral  heat 
MXNmting  for  all  hot  qnrings — he  stated  that  Sie  gaseous  oontenti 
ight  be  expected  to  furnish  a  due  to  this  point  ^  prove  this,  he 
■lad,  in  the  first  plaoe,  that,  contrary  to  the  usually  received  ezplana* 
on,  the  large  quantity  of  nitrogen  in  the  water  was  not  the  residue 
r  the  gas  derived  from  the  air  in  the  meteoric  water,  but  was  the 
Ibot  of  a- chemical  deoomposition  of  ammonia  derived  &om  decaying 
Bgetable  matter.  He  th^  endeavoured  to  show  that  these  waters 
(aversed  the  Ckial-measures,  and  that  coming  in  contact  with  coal 

woMm  was  formed  between  carbnretted  hydrogen  evolved  by  the 
osl  and  the  oxygen  free  in  the  water,  causing  Ueat ;  that  also  there 
PBTO  evidences  that  the  coal  itself  was  undergoing  a  slow  decern- 
Qsitioii^  also  aooompanied  with  heat;  and  that  these  causes  combined 
rould  account  for  the  moderate  and  steady  warmth  of  the  Bath 
prings ;  in  £iict,  that  the  heat  was  a  symptom  of  molecular  motion 
ocorring  beneath  the  earth's  surface. 

Mr.  Charles  Moore,  F.Q.S.,  in  refutation  of  this  theory,  considered 
hat  the  area  referred  to  by  Mr.  Griokitt  was  too  limited  to  admit  of 
Boh  a  constant  and  steady  flow  of  hot  water.  Moreover,  that  the 
xtensive  north  and  south  faults  which  existed  between  Bath  and 
iitton  wonld  prevent  the  supply  of  water  reaching  Bath  from  such 
.  source.  He  was  of  opinion,  therefore,  that  the  source  of  the  Bath 
ot  waters  was  very  much  deeper  than  Mr.  Crickitt  supposed. 

H.  H.  W. 

MoNTBBAL  Natttbal  Histobt  Socibtt. — At  a  meeting  of  this  body 
M  on  Nov.  26th,  1866,  the  President,  Dr.  T.  Sterry  Hunt,  F.R.S., 
'.Q.S.,  made  a  communication  on  the  Mineralogy  of  erystalline  lime* 
IPMi,  with  special  referenoe  to  those  of  Laurentian  age  in  Canada. 
L  sk^ch  was  given  of  the  geographical  range  of  this  formation  in 
Snada,  and  in  parts  of  the  United  States,  and  it  was  stated  that  ita 
qnivalents  had  been  recognised  by  foreign  geologists  in  Scotland, 
oudinavia  and  Bavaria.  Among  its  most  prevalent  rocks  in  Canada 
le  coarse-grained  granite  like  gneiss,  quartzites.  dolomites,  eta,  and 
lystalline  limestones.  Some  of  these  limestones  are  fine-grained 
dI  pure;  others  again  are  coarse,  and  contain  foreign  minerals, 
Boh  as  silicates  of  lune  and  magnesia,  eta 

Two  specimens  were  exhibited,  one  containing  pyroxene  and 

Cit0y  the  other  serpentine  in  a  matrix  of  crystalline  carbonate  of 
I.  It  was  stated  that  these  grains  of  foreign  minerals  were 
Mmded,  but  still  crystalline,  and  not  amorphous.  Even  where  the^ 
^OtiAttmyiiMm  the  crystals  are  zomided.. .  By  aoma  gadogists  it 
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»  iar*  H.  euit.i-t  ctnra.  KoLn^c^tat  1:  t?*?  :  but  tiw 
Cryiallme  lintM 
L  Em.  or  ihej  am  1 
jsMKfUt.  tj!-  i*^  i»ia.  irtriB!'i  \^  "7  "■■"""—'--  i=  -reaiu.  A  ion 
•^rrtu;  "/  Kncir^f^  fr-;ii 

J.t  wM  K>;«c  T£:i£  i';<ri:iET  ""^-^ ''  •'■r  n^iiiffK]  nurwr  in  sol 
■>>i&<rj^vw  an- 12^3?^  '.-T  rnx:  .sif=j:^  j^i^^f-at  mi  that,  per 
iir  diic  w«r  tine  nsif  »K«n  -wTJci  pTT'Socie  ciTSal*,  nnder  ftl 
iintfuia»l  vta^^iat.  h^n,  ii  *.?■&=  ckses.  il»e  p:-wei  of  wboL 
|Mrtij  ns-^uKlviog  tMK:.  uii  r:.=:i.iirj  ibeir  aafles.  Oryat 
«l>«tite  and  ^uwiz.  e^f^'isoi  V>  hfr  l*£<«i  liiiis  roanded.  war 
ImUUiL  The  oyaula  of  {trlsfAi  it~r:  said  u  be  indisGoluble. 
Ml  fu/ti^r  (:uniplet.  nyiuls  i-t  cpin?!.  orienial  niby.  brown 
uuiiiit  and  <>r  pyroxene,  from  tLe  cryrailine  limestones  were  all 
jitumtatlni^  iilurfi  and  unronnded  angles. 

In  th'!  jndi;^:noiu  rocks,  aim.  that  is  in  the  main  body  o 
IJnt'ratifnfw,  many  of  tbe  fortign  ciretals  are  rounded,  bat  not 
ihti  vein  ni/ianiL 

Attention  waa  then  called  to  the  discoTcry  of  organic  life  in 
anciiiiil  TVHska,  and  a  description  was  given  of  the  £010011.  H 
jIhiwh  (Jut  tli(]  chambere  of  the  shell  of  this  species  bocame  : 
willi  Nnqiontino  or  pyroxene,  the  cTystals  of  which  have  thn 
i|iiirtKl  a  rounded  form.  It  woa  stated,  also,  that  Dr.  Gumbel, 
liAM  sLmliiiil  (iliincly  tho  Laurentian  rocks  of  Bavaria,  had  detem 
Umt  ninny  utliur  rounded  crystals  of  foreign  origin  in  oiyab 
IliniiHliiiiiiH  ant  iluu  to  orf^nic  agency. 

I'rinitijMl  IhtwHon  movod  a  vote  of  thanks  to  the  lecturer,  ai 
ilnliiK  w)  liKik  uiKinaiun  to  defend  tho  genuineness  of  the  discove 
iirK»ni«  lifii  in  Ijaurentiun  rouks,  and  stated  the  doubts  enterti 
l>V  wiiiiii  IriNli  imturaliHlH,  na  to  tlio  orgnnio  nature  of  Eozoon, 
undrxty  tlm»  t»i  a  miiwoiioi'ption  nn  Ihiiir  part,  and  that  whrt 
liHil  lakon  fur  I'^iauAi)  waa  niinoml  mattor. 
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WBB  thought  that  this  rounduig  of  the  GrystalB  was  caused  bj  fanoii, 
bat  the  lecturer  remarked  that  it  was  often  the  most  infusible  of 
minerals  that  had  their  angles  rounded.  These  crystals  of  foietgn. 
minerals  belong  to  veins.  A  portion  of  a  vein  was  exhibited  con- 
taining, first,  a  layer  of  apatite,  then  one  of  quartz,  then  a  coating  of 
white  calcspar,  and  lastly,  a  layer  of  sulphate  of  barytes.  Another 
showed  a  layer  of  orthoclase,  tiien  one  of  pyroxene,  and  lastly,  one 
of  graphite.  Some  geologists  have  thought  that  these  crystalline 
limestones  have  an  eruptive  origin,  analogous  to  trap ;  but  the  beds, 
the  lecturer  stated,  are  distinctly  stratified.  Crystalline  limestones 
are  either  indigenous,  that  is,  are  formed  in  situ,  or  they  are  endo- 
genous, t.0.,  have  been  formed  by  ciystallization  in  veins.  A  rounded 
crystal  of  apatite,  from  a  cavity,  was  exhibited. 

It  was  stated  that  springs  containing  mineral  matter  in  solutioii 
sometimes  are  affected  by  great  chemical  changes,  and  that,  perhaps, 
in  this  way  the  same  waters  which  produce  crystals,  under  altered 
chemical  conditions,  have,  in  some  cases,  the  power  of  wholly  or 
partly  re-dissolving  them,  and  rounding  their  angles.  Crystals  of 
apatite  and  quartz,  supposed  to  have  been  thus  rounded,  were  ex- 
hibited. The  crystals  of  felspar  were  said  to  be  indissoluble,  and 
as  further  examples,  crystals  of  spinel,  oriental  ruby,  brown  tour- 
maline and  of  pyroxene,  from  the  ciystalline  limestones  were  shown, 
presenting  sharp  and  unrounded  angles. 

In  the  indigenous  rocks,  also,  that  is  in  the  main  body  of  the 
limestones,  many  of  the  foreign  crystals  are  rounded,  but  not  as  in. 
the  vein  stones. 

Attention  was  then  called  to  the  discovery  of  organic  life  in  th< 
ancient  rocks,  and  a  description  was  given  of  the  'Eota^,  It 
shown  that  the  chambers  of  the  shell  of  this  species  became  filled 
with  serpentine  or  pyroxene,  the  crystals  of  which  have  thus  ac- 
quired a  rounded  form.  It  was  stated,  also,  that  Dr.  Gfimbel,  wh» 
has  studied  closely  the  Laurentian  rocks  of  Bavaria,  had  determined 
that  many  other  rounded  crystals  of  foreign  origin  in  crystallins 
limestones  are  due  to  organic  agency. 

Principal  Dawson  moved  a  vote  of  thanks  to  the  lecturer,  and  in 
doing  so  took  occasion  to  defend  the  genuineness  of  the  discovery  of 
organic  life  in  Laurentian  rocks,  and  stated  the  doubts  entertained 
by  some  Irish  naturalists,  as  to  the  organic  nature  of  Eozo6n,  wen 
entirely  due  to  a  misconception  on  their  part,  and  that  what  tfasy 
had  taken  for  Eozoon  was  mineral  matter. 


To  iht  Editor  of  the  Gbolooioax  Haqazinb. 

Snt, — ^In  the  February  number  of  your  Magazine,  Mr.  D.  Forbet, 
in  an  article  entitled  ''  On  the  alleged  hydrothermal  origin  of  certain 
granites  and  metamorphic  rocks,"  has  made  two  recently  published 
papers  of  mine  the  subject  of  some  remarks.     "  The  appeaianoe  of 
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Imi  iAj%  '^npiranilj  rrmwmwtiiig  la  «ottM^< 
tm  ytkm^  totetad^ad  hj  tht  GMdogiad  Sormr  of  GtMft 
ilwHeil  Aft  ivriter  in  «t  onoe  proteting^  eio.''^     Ifc  is  w  wdl  to 
Mme  Mr.  |X  Foibet  and  jour  readan  tfa^  the  Geologioal  Sarviaj  it 
a»  my  to  .be  idwitififld  with  opinions  mtpioMad  in ''  eztn-offloial'* 

far  theie  the  writemi  theniielvea  Me  alone  nmpomm 


1£J.  do  not  mirandeiitand  Mr.  D.  Forbes  hia  opinion  aeeaa  to 
bar  fliat  n  wwnftmyMi  knowledlfle  of  ohemiafarv  and  nineialoffv 
ia  iMWuaaaij  to  the  geologiat  who  would  attempt  the  inveatigii> 
of  notamanihio  nuenomenn:  thaL  inahort.  if  he  be  woitf^wp  ^ 
'Mad  <^Jm«"»«t  nor  ™iiMw^iAiH«iL  hja  imrelT  fleoloirioal  obaarvn* 
go  far  little  or  nothing.  SWry  one^  indeed,  ia  awue  that  H^m 
flBldeofc  of  nietamorphiBin  haa  far  many  yeaza  oorapied  the  attentioii 

rfafailo  ohemiato  •»<!  minftraliHriata :  and  it  ia  noTor  Awjia^I  thai 
willioat  their  aid  the  gedpgiat  oannot  hope  to  do  mnoh  towarda 

dT  diffiool 


away  the  many  diffiooltiea  by  which  the  anbjeot  ia  wobb^ 
It  ia  not  doubted  that  the  qneation  of  metamoiphiam  ia 
wbidi  can  only  be  aettled  fay  the  lealooa  oo-opemtion  of  the 
acienoaa  involTed.  But  if  it  l)e  tme  that  thieee  aoienpea  aze 
aE  ttfoaHj  eonoened  in  tfaia  matter,  then  it  faUowa  that  there  moat 
ba  difinnt  kinda  of  evideooey  Ti&y  ohemioal,  mineralogioal,  and 
jadlioigical  evidenoe;  and  three  olaaaea  of  inveatigator%— ohemiati^ 
nmatmlgriatay  and  gedlogiata.  It  ia  ^nito  poaaible,  indeed*  that  an 
iadnidaid  cfaaenrer  may  combine  in  himaelf  afairknowk^Keof  the 
ftne  aoJenoBa,  bat  hi^^^y  improbable  that  he  shall  be  eqoiuly  good 
aa  a  diemisty  mineralogiBt,  and  geologist.  One  of  the  tluree  studiea 
ia  aore  to  exert  a  preponderating  influence  upon  his  mind,  so  as  in 
aome  measure  to  prevent  absolute  impartiality  in  his  investigations. 
Acoording  as  his  bent  is  ohemioal,  mineralogioal,  or  geological,  he 
will  prefer  a  particular  line  of  evidence.  It  is  vain  to  hope  for  an 
«<  admirable  (Mchton/'  who  shall  be  at  once  a  profound  chemist^ 
mineralogist,  and  ge^ilogist,  with  a  mind  so  equally  balanced  that  he 
shall  be  able  to  accord  to  each  kind  of  evidence  its  proper  place  and 
valoe.  All  that  we  can  expect  is,  that  each  labourer,  be  he  chemist 
or  geologist,  shall  honestly  state  his  convictions  as  deduced  from 
data,  for  the  stody  of  which  he  has  had  a  special  training.  Cases 
Off  metamorphism,  which  the  unassisted  geologist  never  could  have 
diaoovered  for  himself,  have  been  detected  by  chemisto  and  mine- 
ralogista.  On  the  other  hand,  it  is  no  less  tnie  that  the  metamorphio 
origin  of  oertain  rocks  is  capable  of  being  proved  by  evidence  purely 
geologioaL  Nor  can  it  be  denied  that  diere  are  instances  where 
both  the  work  of  the  laboratory  and  the  labours  of  the  field  observer 
are  equally  necessary  before  the  metamorphic  origin  of  some  rooks 
can  be  decided  upon.  If  eminent  chemists  and  mineralogiste,  who 
are  sometimes  **  not  much  at  home "  in  geology,  have,  nevertheless^ 
contributed  largely  to  our  knowledge  of  metamorphic  phenomena, 
it  can  scarcely  be  presumption  if  a  geologist  believes  that  he,  too, 
although  oonfeasedly  not  versed  in  chemistry,  may  yet  be  able  to 
see  something  of  the  subject,  by  viewing  it  from  his  own  peculiar 
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'sfeuid-pomt.  The  geological  evidenoe  in  faronr  of  metammrrfUtti 
is  quite  as  deserving  of  study  by  the  geologist,  as  the  diemioid  fm 
denoe  is  by  the  chemist.  Mr.  D.  Forbes  admits,  indeed,  that  Ai 
geologist  has  something  to  say  in  the  matter ;  but  subsequently  db* 
serves,  in  reference  to  certain  geological  evidence  bearing  upon  Ai 
origin  of  some  granites,  that  chemical  analyses ''  may  not  impiobab^ 
entirely  anniliilate"  it.  If  geological  proofs  and  evidenoe  are  tin! 
liable  to  be  '*  entirely  annihilated,"  it  is  difficult  to  see  why,  in  mmI 
inTestigationB,  chemists  and  mineralogists  should  be  bored  with  Ai 
company  of  their  hammer-bearing  brethren.' 

I  have  looked  over  my  paper  on  the  Garriok  metamorphic  fodkl, 
and  must  own  that  I  have  been  careless  and  ungoarded  in  the  UM 
of  chemical  phraseology.  Thus  I  admit  that  I  have  frequenll] 
spoken  of  magnesia,  of  lime,  and  of  alkaline  matter,  when  I  omg^ 
to  have  stated  that  what  I  referred  to  was  the  magnesia  of 
magnesian  minerals,  and  the  lime  of  the  carbonate  of  lime.  I 
quite  aware  that  the  green  tinge  so  characteristic  of  many  of  tti 
rooks  within  the  area  described  was  not  due  to  the  presenee  of  tti 
oidde  of  magnesium,  but  to  that  of  certain  minerals  which  oontain-i 
large  percentage  of  magnesia.  Notwithstanding  Mr.  D.  Foibetf 
opinion,  that  "  from  the  style  of  this  memoir  (but  for  its  errom),  41 
might  have  been  written  by  a  chemist,"  I  believe  an  impartU 
reader  will  acknowledge  that  my  arguments  are  based  chi^y  m 
geological  data,  which  in  their  very  nature  cannot  be  "  annihilMad'' 
by  future  chemical  analysis.  My  references  to  the  chemistry  of  tke 
subject  are  very  meagre,  as  I  had  to  oontent  myself  with  the  usHri 
teste  employed  by  ficld-gcologisto,  and  certainly  never  dreamed  ^Btak 
any  one  should  think  that  I  based  "my  entire  concliiBions  oi 
chemistry.*' 

Mr.  D.  Forbes  imputes  to  me  the  opinion  that  "  granite,  dioiile^ 
serpentine,  porphyrite,"  etc.,  may  be  derived  from  one  and  the  aams 
bed  of  groywacke.  There  is  nothing  in  the  memoirs  to  warnail 
tiiis ;  but  I  have  distinctly  stated  my  belief,  and  have  brought  for- 
ward evidence  in  support  of  it,  that  present  dififerenoes  of  comp 
position  among  metamorphic  rocks  point  to  original  dilTerenoeB  is 
the  composition  of  the  strata.  Certainly  I  am  not  alone  in  this  belief 
nor  can  I  agree  with  my  critic  that  it  is  "  a  waste  of  time,  thought^ 
and  energy,"  to  place  such  a  view  "  before  a  rational  public."*  Tlis 
greywackcs  familiar  to  Scottish  geologists  do  not  "consist  essen- 
tially of  seventy-five  per  cent,  of  quartz,"  nor  have  they  any  definite 
composition  whatever.  Tlie  term  "  grey  wacke,"  as  used  by  Soottiril 
geologists,  is  applied  exclusively  to  tiie  hardened  felspathic,  and 
sometimes  argillaceous  sandstones  of  the  Silurian  regions,  in  whidu 
although  quartz  is  frcqently  present,  it  is  yet  by  no  means  a  neoea- 
sarily  preponderating  ingredient  They  vary  in  texture  from  fin^ 
grained,  almost  compact,  rocks,  to  pebbly  conglomerates. 

^  Somo  interesting  remarks  on  the  Talae  of  chemical  analyses  of  rodcs  niU  bt 
found  in  Cotta's  '*  Rocks  classified  and  deserihed*'  (1866)  p.  79. 

>  Similar  opinions,  hased  upon  long-continued  stadj  of  the  chemistrj  of  the  tnkjii^ 
hmw9  been  pUced  "  before  a  rational  pnUis,"  bj,  among  othtn,  Dalen^  aaa  Btmxj 
MaaL 


ur Van'** Afe  iMbolcfgMiiuQr  tbmir  op  Uto littiAi  in  demir 
teAi  Vv.  JamM  d^ie^dcitoribiiig  loiiietto  is  »  qiutftdM 
vAft  the  pagM  of  Hui  Mtgaeoie  are  probably  aometiiMa 
bj  raadaiv  who  may  not  be  qmtb  ftmiliar  wttb  Ae  tem 
m  to  -whom  the  eomiKMitkm  df  granite  miiafc  be  weB 
I  eoidd  tbink  of  tflo  tooHer  or  moTB  apt  iiomsiiptium  df 
ftan  that  given/and  oannot  aee -bow  it  is  iftely  to  uisleiril 
47e  iiiie  would  dream  ^f  kbdling  a  moBeiim  meoiBieQ  (If 
la  qoartBleea  granite,  nor  of  ranging  it  ttnder  toe  'gmaM 
dn  of  ohflMifioation. 

ilia  littiher  finda  Ibiilt  wifhmj  tne  of  tbe  iem  AiMWb,  aaft 
Mda  to  teaob  bow  the  petrologiat  deiSnea  ^dioriteand  greeln-i 
[ft  ngr  renaiA  tbaf'Toidertbe  term  iKorWb  are  indoded  all 
ka  wbidi  oonaiet  eawntiaUj  of  sUioateaof  Ume  and  magoeria 
fidepatbio  baee  or  malrix,"  I  referred  <nilj  to  the  roeka 
io  in  my  paper  aa  ehamoteristio  of  ithe  dutriot  deaoribed; 
4ioriteSy  byperitea,  eto. ;  nOr  oen  I  hbagbie  how  I  aboiM 
n  imdentood  to  mean  more.  Hie  doedy  allied  -natore'irf 
ie^byperelbeney  and  didbigeaeemed  to  wamurtme  in  ndng 
i  ^  oonvenientt  general  term  fbr  the  roeka  in  wAdeh  Ihoia 
make  ihebr  appoaianoe*^ 

the  tone  of  Mr.  Foibes*  renmaike  one  might  gather  that  the 
igy  of  petrology  was  as  fixed  as  that  of  the  exaot  seieneea. 
-two  petrologists,  however,  can  be  fonnd  to  acree  in  their 
IS  of  many  rocks.  *'  The  petrologist,"  we  toe  tdd,  ^'Tegsrda 
le  as  that  variety  of  diorite  in  which  green  or  daik  oolonred 
de  either  predominates,  or,  when  Ihe  Took  is  fine-drained, 
more  obscnre  the  presence  of  the  felspar."  Now  we  term 
B  has  long  been  employed  by  writers  on  Scottish  geology  as 
)  and  not  a  specific  term.  Hence  we  read  of  'korMendit 
gniehed  from  augiUe  green$Ume$.*  As  it  is  sometimes  im-^ 
to  tdl  in  the  field  whether  a  rook  is  to  be  classed  aa  a 
r  dolerite,  the  nse  of  greenstone  as  a  generic  term  has  phrved 
ntQity.* 
ears  to  be  ''diffioolt  for  a  petrologist  to  understand  what  a 

omIiicIm  hyperite,  diorite,  dudlage-rook,  and  •ome  dthflr  allied  roaki  in  hia 

rm  mijp^  grmutdm  is  not,  howerer,  oonfined  to  the  pagea  of  writait  on 
lology;  Cotta  has  the  lame  expreenoa.  [See  '*Bocka  claariiied  and 
p.  146.]  He  deeeribea  the  **  greenstonea  "  as  *'  eoaipoiDKb  of  aome  apociaa 
ilh  pyroxene,  or  hornblende,  aa  essential  ingredionts,ete. : "  amoM  the  speoiaa 
tta«a!fii#:;wf7»Ayr|f  is  mentioned.  In  Professor  PhiUips-s  *'llannal"  «e 
on  made  of  tutgiti^  frutuUm  (angite  and  felmr)  aa  distingiushed  frosi 
[hornblende  and  felspar) ;  and  Sir  C.  Lyell,  whua  ne  definea  graeostona  to 
nmd  ot  febpar  and  hornblende,  yet  takes  oare  to  state  that  **  ue  aaoM  haa 
n  extended  to  all  granolar  mixtnrea,  whether  of  bonri>Unde  sad  Cri^aryW 
nd  felspar."  (Elements  of  Oeol.,  p.  594}. 
oie  le  terme  de  grilnstein  ponr  les  roches  trapp^ensa  oriitidlia6ea  ?«idAtrai^ 

rexaroin^es,  et  qui  ont  M  d6crit<s  aona  oe  aom,  et  poiur  odlea  qua  j^ai 
en  place,  mais  dont  je  n*ai  conserr6  anean  ^hantiUoD  poar,poaTair 
priaant  ai  ee  aont  dea  d^feritaa  on  daa  diebaaea."    Bm4|  J— i  Ofct<|<tai 
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granitoid  diorite  may  be,  espocially  since  he  is  immediately  infinmed 
that '  it  is  simply  an  admixture  of  hornblende  with  white  and  pink 
felspar.' "  For  the  meaning  of  granitoid,  reference  may  be  made  to 
the  glossaries  of  geological  terms.  In  Mr.  Page's  handbook  it  is  said 
to  be  applied  to  **  such  rocks  as  have  the  granular-crystalline  aqpeok 
of  granite  ^  ^  without  being  so  in  reality."  The  expreaaion 
granitoid  hornblendie  greenstone^  however  ridiculous  it  might  appear 
to  *'  the  petrologist,"  ought  to  be  intelligible  to  anyone  aainaiiitad 
with  the  literature  of  geology. 

Mr.  Forbes  observes  that  ''trap  is  an  extremely  vague  name  to 
designate  rocks  by."  I  have  never  designated  any  particular  rook 
by  the  name  of  trap,  but  have  used  the  term  in  a  general  way  as 
applied  to  that  great  series  of  igneous  rocks  which  includes  many 
doleriles,  melaphyres,  basalts,  diorites,  etc. 

Again,  my  critio  remarks  that  I  have  laid  ''  great  stress  upon  the 
circumstance  that»  as  instead  of  being  flattened  and  drawn  out»  the 
vesicles  found  occurring  in  the  rocks  are  spherical,  and  aie  ao  over 
oonsiderskble  areas,  the  rocks  therefore  cannot  be  trappean  or  igneona," 
This  is  an  overstatement  of  what  is  said.  I  merely  observe  that 
^' these  appearances,  along  with  other  considerations,  threw  doubt 
upon  the  igneous  character  of  the  rocks  under  review."  Had  tiiif 
been  all  the  evidence  to  be  gathered  it  is  not  likely  that  I  shoiild 
have  regarded  it  in  any  other  light  than  as  a  somewhat  anomalous 
fact,  as  I  had  never  seen  nor  heard  of  so  wide  an  area  of  amygdaloid 
destitute  of  flattened  cavities.^ 

It  is  absurd  to  say  that  the  development  from  aqueous  strata  of  oer« 
tain  crystalline  rocks  (as  granite,  syenite,  hyperite,  diallage-nxd:,  and 
diorite)  is  a  notion  supported  only  by  my  own  assertion.  Even  those 
geologists  who  hold  most  strenuously  by  the  igneous  -and  eruptive 
character  of  all  granite  must  admit  with  Cotta  that  the  proo&  of  such  an 
origin  are  sometimes  wanting,  and  that  ''there  are  many  ciroumatanoes 
that  point  to  a  contrary  assumption  in  certain  districts."*  Bischoff  has 
brought  forward  a  vast  accummulation  of  chemical  data  to  show  that 
many  of  the  rocks  held  by  geologists  to  be  of  igneous  ori^n  may, 
nevertheless,  be  due  to  processes  of  metamorphism.*    ProL  Keilhaa, 

^  No  ono  has  of  late  years  done  more  towards  the  explanation  of  metamorphie 
phenomena  than  the  well-known  chemist  and  mineralogist  attached  to  the  Geoloffioal 
Surrey  of  Canada.  Dr.  Steny  Hunt  is  of  opinion  **  that  heated  alkaline  waten  have 
produced  the  alteration  of  sediments,"  and  **  that,  except  in  local  and  oomparatiTelj 
rare  cases,  the  process  has  only  taken  place  in  sediments  so  deeply  hnriea  as  to  M 
directly  afliBetea  hj  the  internal  heat  of  the  earth."  Whether  we  agree  with  hia  or 
not  in  hb  oonelusions  as  to  the  causes  of  metamorphism,  those  among  us  who  mi^ 
•till  cling  to  the  notion  that  all  crystalline  rocks  which  cannot  he  classed  among  tM 
rneisses  and  schists  must  be  of  igneous  origin,  will  do  well  to  study  the  detiik 
ramished  in  the  *'  Reports  "  of  the  Canadian  Surrey.  We  there  find  rooks  described 
as  metamorphie  which  at  one  time  would  certainly  haye  been  coloured  u^on  a  geolo- 
gical map  as  igneous ;  for  they  frequently  present  appearances  (as,  for  insfamie,  «a 
mmygdaUtidal  ttnwtwr^  which  are  commonly  belieTed  to  be  charactaristio  of  ignaoM 
rooks  only.    See.  Geology  of  Canada  (1863),  pp.  608,  607. 

s  Bocks  Classified  and  Described,  p.  888. 

*  It  is  instructiTe  to  find  this  eminent  chemist  thus  endearouring  to  ^'proYe"  Ibi 

ibrmation  in  the  wet  way  of  certain  crystalline  rocki  which  geok^ti  on  tha  €4Wr 

hmad  are  frequenUj  (not  alirays)  well  assured  must  be  of  igneous  ami  eci^tiva  o^grn^ 
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» lM|r  MOM  1886,  detoribed'  ibBOjMOhutxwikBatihBiiitl^^ 
kmi  gf  flfritflinia ;  and  after  detailiiBg  the  ▼azions.^ipettnKQoes  jn^ 
■wtodlytbagiiiiite,aye(ntte»poiphyiywM^^ 
iMdIiti  JodkMf  euile-porphyiy,  greenikmea  (duiritea  and  aphanitea), 
■ad  ihonitie  mcfhjry,  oame  to  the  oondnskm  that  all  tbaaa  xooka 
the  leeut  of  mefainoiphio  actum.  The  metamcorphio  rooka  cf 
la»  ^rineh  hsve  been  ao  ably  iuveatigated  by  Sir  W.  Logan  and 
hie  eaoeiatoa,  aboimd  in  aerpentinea,  diaritea,  hyperiteay  eai 
and  granilei,  which,  aa  Dr.  Steny  Hunt  obaenrea,  ''have  17  moat 
gaololpala  been  legnded  aa  xodu  of  igneona  origin,  whereaa  Oufj 
to  be  fivr  tiae  greater  part  nndoabtedly  altered  aedimeutaiy 
V  maaaea."*  Ptofisaaor  Kamaay  haa  likewiae  addooed'  atriking 
•  ef  the  metamoiphio  origin  of  the  Cambrian  qvarts-poEphyiy 
afldanlljfiii,  and  the  granite  of  Angleaey.  ffimilar  refaawnoea  mMit 
beaoolfc^liadfbiiftl  wuloolyoiteonemore.  Dr.  Dana  daaaoa*  nnder 
Ae  mrtamnriAie  roeka  granite,  ayenite,  hyperiite,  diaUa^rook, 
Aorila^  pjfioxenite,  eto.,  eto.  Bjm  definition  ra  metamoiphio  rodsa 
k-^-^wy  axe  made  fiom  the  aedimentary  rooka  hr  aome  crjFatal- 
paooaia.''  He  adda  "th^  axe  aometimea  ealled  phOomc^  to 
•Hah  ihem  ftom  the  true  igneooa  vooka."  It  ia  atnmge  that 
Wmbm,  during  hia  "oarefid  examination  of  ihe  literatiii« 
af  ikm  adgeoty"  ahonld  have  overlocAed  the  ezpreaaed  dpiniona  of 
fl»  Bofead  a  mineralogiat  and  geologiat  aa  FMyfeaaor  Daiuu 

Mr.  IVxbea  objecta  atrongly  ^  to  my  remark  that  **  we  most  beware 
of  aaaaming  an  igneous  character  merely  from  the  appearance  of 
vema  ramifying  &om  crystalline  into  granular  non-igneous  beds. 
^lia  may  in  general  be  an  excellent  test  of  eruptive  origin,  but  it 
oertainly  cannot  always  prove  that  the  main  mass,  from  which  the 
veina  appear  to  have  come,  has  been  forcibly  thrast  into  its  present 
poaition."  If  we  are  to  take  the  sending-out  of  veins  as  an  invari- 
able teat  of  igneous  action,  then  we  must  believe  that  serpentine  ia 
an  introaive  rock,  all  other  evidence  to  the  contrary  notwithstanding. 


'  8m  hit  memoir  in  the  first  number  of  the  **  Nyt  Magasin  for  Natnnridenskabeme," 
a  trandation  of  which  (with  notes  by  Professor  Jameson)  will  be  foond  in  the 
'^Edinbugh  Philosophiad  Magazine/'  YoL  xxiy.,  p.  387. 

*  Qtolofn^  of  Canada,  p.  686.  The  Canadian  geologists  also  describe  certain 
gmdtea  wmch  thej  consider  to  her  eruptiye,  designating  them  as  intrusive  granitu^  in 
— ' — ^'-^ — '^~  to  those  having  a  metamorphic  origin,  which  are  termed  imUffeKoui 


*  Geology  of  North,  Wales  Mem.  of  6eol.  Surrey,  vol  iii.,  pp.  140  et  seq;  190  et 
leq.  After  deecribing  certain  phenomena  exhibited  in  the  neighbourhood  of  the 
q[wti-porphyTy,  Professor  Ratnsay  remarks  that  he  can  only  aceonnt  for  theae 
■ppeeiancceby  the  supposition  that  the  beds  associated  with  the  quartz-porphyry  hare, 
■a  it  were,  been  partly  eaten  into  by  heat,  and  themselyes  conyertcd  into  porphyry. 
He  comes  to  limilar  oonHuaions  in  regard  to  the  granite  of  Anglesey. 

*  Manual  of  Geology,  p.  74,  et  Ki{, 

*  My  eritic  represents  me  as  refusing  any  longer  to  accept  the  definition  of  eruptiTe 
er  iatmaiYe  rocks  which  geologists  have  been  acciistomed  to  give,  yiz.,  that  they  *'are 
§mA  roeka  as  are  met  with  apparently  breaking  through,  protruding  into,  or  sending 
out  ramifications,  dykes,  or  veins,  into  the  fuljacent  stratified  deposits."  Now  all 
ikat  ean  be  inferred  from  what  I  have  said  is,  that  some  of  these  appearances  are 
I'n*!**^^  bj  metamorphie  rocks,  and  in  this  I  beliere  "  most  ^lognta  will  coneu 


Some  gneiss  will  be  equally  well  proved  to  be  of  i^peoQ9*Qri|^;^ 
aay,  even  masses  of  crystalline  limestone  must  £requently<  be  oiaM8d 
as  igneous  rook. 

It  is  needless,  however,  that  I  should  follow  Mr.  Forbes  latO'  all 
ihe  minute  criticism  which  he  has  thought  proper  to  bestow  upon 
my  papers.  He  remarks  that  '<  the  crystallographer  will  be  rattier 
puzzled"  with  my  somewhat  careless  expression,  porphyriUe.fibpta^ 
mfBials;  if  so,  it  will  not  argue  much  for  the  crystallograpliflr^s 
penetration. 

The  writer  condudes  his  remarks  by  disclaiming  "  any  feeling  o£ 
personality  against  a  gentleman  whom  he  has  never  even  seeni."  SuieljR  ' 
in  a  discussion  of  this  kind,  such  a  disclaimer  ought  to  be  qoite  un- 
necessary. Personalities  are  here  utterly  out  of  place,  and  I  would, 
with  deferenoe,  submit  that  personal  details  are  equally*  ao.  It  it 
not  beside  the  question  altogether,  that  a  gentleman  so  well  knowii 
aa  Mr.  Forbes  should  tell  his  readers  that  he  "  does  not  speak  upon 
tiie  strength  of  an  acquaintance  with  this  subject  of  a  few  monthi 
or  years,  but  for  more  than  twenty  years  has  continuoualy.  ooonpied 
himself  in  a  special  and  minute  study  of  the  crystalline  and  iintn* 
morphio  rocks  ;**  that  he  should  assure  us  that  he  has  examined'  ttioaa 
rooks  *'  in  the  field  over  a  great  part  of  Europe,  North  and  SooA 
America,  Polynesia,  part  of  Africa,  etc.,  with  all  requisite  appUiDOie 
at  his  command,  and  without  having  n^lected  the  study  o£  dlemie* 
tr^  and  mineralogy ;"  that  besides  pressing  upon  us-  the  ftoi  oT  his 
being  a  qualified  chemist,  mineralogist,  and  petrologist;  he*  sbonM 
be  at  the  trouble  to  point  out  that  he  knows  how  to  handle  ttie 
microscope,  and  that  he  has  gathered  together  '*  above  900  Bsclioiui 
of  crystalline  and  metamorphio  rooks  from  about  480  looaKties^  in 
different  parts  of  the  world ;"  that,  in  addition  to  all  this,-  we  should 
be  informed  that  he  is  w^ll  acquainted  with  **  the  English,  fiVenolu 
German,  Spanish,  Italian,  Swedish,  and  Daiysh  languages  ?"  Sov^jfi 
liie  many  memoirs  and  articles  contributed  by  Mr.  D.  Ibrbea  to 
British  and  foreign  scientific  publications  ought  to  testify  enough 
tl>his  rare  opportunities  for  observation,  and  be  sufficient,  gaarantee 
of  his  acoomplidmients. 

I  am.  Sir,  faithfully  yours, 

Jas.  (iMMim 
EDiKBvaoK,  Ikhntarff  2e<A,  1867. 


FAUJLT8  IN  DRIFT. 
To  the  Editor  of  the  Qxologioax  Maoazinx. 

DsAR  SiB. — Ab  the  subject  of  faults  in  the  Drift  has-  been,  befom 
your  readers  for  some  time  past,  I  venture  to  send  you  a  ritetdk; 
taken  a  few  months  since  at  Rochdale,  in  Lancashire,  during  the 
progress  of  excavations  for  the  now  Town  Hall.  Though  personaU^ 
niolined  to  be  incredulous  regarding  the  occurrence  of  faidtS'ln*  tfaeae 
deposits,  knowing  how  subject  they  are  to  sundry  irregularitiee:  of 


^  I  am  well  am(e  that  somo  ^loffitta  are  folly  pexraadad  of  Uk»  \ 
eruptive  ebanoter  of  certain  gneuno  toouu 


i,  yvb,  I  ooofen,  Ihu  clearaaas  of  tiio  bodiling,  and  th« 
B  of  Ui»  fissures  ooaTinced  me  that  la  tbU  iosUnoo  ther^ 
had   baeiL  several  verttoal   displaoeiaeata.      The   foUawiiig  is  thg^ 


The  whole  section  ia  composed  of  fine  white  or  yellow  sand,  wiUi 
occasionAl  lay&ra  of  gravel,  and  contains  in  the  centre  a  well  marked 
haiid  of  loamy  innd  (a.  a.  a.),  which  shows  exactly  the  amount  of 
displiioerDcnt.  Three  funlls  are  shown.  The  amount  of  throw  in 
two  of  these  is  twelve  feet  and  ten  feet  respectively  ;  that  of  the 
tfaitd  being  ancertiUD.  The  sand  is  the  middle  mem1>er  of  the  Drift 
wriea  aooording  to  my  closeification,  lying  between  the  upper  and 
tower  tills,  or  Bo  older-clay  b,  neither  of  which  are  shown  in  Ibis 

Ab  to  the  origin  of  these  ^parent  faults  I  do  not  ventnre  an 
opinion.  It  cnnnot  be  owing  to  mining  opemtions.  as  the  position 
is  beyond  (Le  out-crop  of  the  ArU'y  Mini':  Lcniilos  lliis  tlic  amount 
of  the  slip  is  much  grcaler  Ihnn  would  \n-  aius<ii  \.w  t!i,-  ground 
giving  way  in  oonaeqnenoe  of  the  extraction  of  a  seam  of  ooal  lM> 
Haan  fiva  fe^  in  thickqesa.  On  the  other  hand,  it  must  not  be  for- 
■ottan  tlnli  -rery  oonaiderable  vertioal  elevations  of  the  solid  ebate 
■KTB  oocorred  in  the  interior  of  the  country  since  the  Drill  Period, 
•aumnting  to  at  leaat  2,00&  feet,  and  it  is  not  improbable  that  (dd 
fianmea  may.  have  been  le-opened,  or  even  new  onasimade  in  tlie 
'     I,  which  TRoid  pan  opward  into  the  overlying  drift* 


la 


Bdwabd  Qnuk 


la  Ute  Alitor  of  (ta  Giolooioaj.  Haoaziin. 


Dub 

aide  am 
17  Kr. 
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-I  ho^  yon  will  not  think  it  bi^;  oly'ectionable  if  1 
-  jTOQ  twice  in  the  same  month ;  but  while  1  have  my  poi 
steeped  in  Drifts  allow  me  to  dnw  attentioa  to  die  remarit- 
lUari^  of  the  Drift-eerias  in  the  Eastern  Conntiea  as  indicated 
8:  V.  Wood  jun.,  and  that  in  Idtocasfaire  and  Cheahire, 
'  bj  BiyjalC  in  a-jv^MO'  "Oa.  fln  IMft. DbbomI*. in  S^ 
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iieighl)Oiir]U)ocl  of  Manchester.'*^    That  this  mmilari^  may  be 
more  apparent  I  here  place  the  two  series  in  jnxta-position. 

DbTFT   DEPOSItS    OP    THB    NoBTH-WlSTBRN    AND    EaBTBRIT    OoiTHlmi. 

AT.  W.  Countiea,  JEastem  Omtntiet, 

S.  Upper  Boalder-clay,  or  Till.  3.  Upper  Drift  (Boalder-clay). 

2.  Middle  sand  and  grayel.  2.  Miadle  Drift  (sand  and  grarel). 

1.  Lower  Boulder-clay,  or  Till.  1.  Lower  Drift  (Boulder-cuiy). 

I  see  that  Mr.  Maw,  in  the  March  number  of  the  Geologioal 
Magazine,  endeavours  to  show  that  the  above  is  not  the  true  order 
in  time  of  the  Lower  and  Upper  Boulder-clays  in  the  Eastern  Coun- 
ties ;  but  he  allows  that  the  evidence  is  not  conclusive,  as  the  true 
relations  of  the  coast  Boulder-clay  (1)  and  the  high-level  Boulder- 
day  (3)  have  not  been  laid  open  to  inspection ;  but  from  his  own 
account  I  should  conclude  that  the  evidence  is  in  favour  of  Mr. 
Wood's  classification,  as  he  says,  "  there  are  very  many  instances  of 
the  coast  Boulder-clay  being  capped  with  gravel,  and  of  the  Boulder* 
clay  of  the  high  ground  being  super-imposed  on  a  subjacent  gravel 
bed;  it  must  be  admitted  that  these  gravel  beds  correspond  in 
height,  and  in  many  cases  present  the  appearance  of  oontinuityi 
but  proof  of  their  identity  seems  to  be  wanting."  I  should  say  fixnn 
the  above,  that  if  the  proof  is  wanting,  the  evidence  is  very  strong. 
.  Any  evidence  which  shows  the  sequence  .in  the  Drift  deposits  on 
the  opposite  sides  of  England  to  be  similar  is  of  such  value,  and  is 
so  great  a  stride  towards  simplif3dng  our  knowledge  of  the  quatern- 
ary beds,  that  I,  for  one,  sincerely  hope  Mr.  Wood's  dassificatioii 
will  ultimately  be  established  beyond  the  possibility  of  a  doubt; 
and  as  regards  the  succession  in  Lancashire  and  Cheshire  given 
above,  more  extended  investigations  made  since  my  paper  wsb 
written,  have  confirmed  me  in  liie  belief  that  it  is  a  real  and  widely- 
extended  sequence  of  deposits  of  the  Glacial  period* 

I  am,  etc, 

Edwabd  Hull. 


THE  ORIGIN  OF  ESCARPMENTS. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — May  I  beg  the  msertion  of  a  few  observations  upon  a  letter 
by  Mr.  Mackintosh  which  appears  in  your  Magazine  for  March. 

It  will  be  remembered  that  Mr.  Mackintosh,  in  the  interesting 
articles  which  first  invited  discussion  in  your  pages,  repeatedly 
declared  his  belief  in  the  marine  origin  of  escarpments,  and  as 
frequently  referred  to  "  terraces,"  etc.,  thereon  which  were  thought 
to  support  bis  views.  Bearing  this  in  mind,  I  was  a  little  surprised 
to  find  the  following  admission  in  his  letter  of  last  month.  **  These 
longitudinal  valleys  and  basins,  which  are  not  open  plains,  and  which 
often  occur  in  what  must  once  have  been  land-locked  situations,  appear 
the  more  mysterious  the  more  frequently  they  are  contemplated." 
I  think  Mr.  Mackintosh  must  admit  that  marine  action  would  be 
wholly  unable  to  erode  continuous  lines  of  clifb  in  *'  land-locked 

^    ^  '  Mem,  lit.  and  Phil.  8oc.  of  M anchester,  toI.  ii.  thiid  series,  1S6S-4. 


A*B  iMter.  a&er  than  tbc  BitppMititB 
'  iWFf  lun«  Ikbo  fariAwi  \n  "nMitne 
a-^alic^it  w  ■'*«"'*faJ  "nw^  bsve  baa  Iis>Ot  • 


t  <if  iHodi  ■!«  bMTws.    Tin*  m  A*  «Uer  liwiiii  wLidi  tlM 

'^  ^^^^-^  - •■      ■  ■'■^^■^  ■■^-  -'■■■^  '■^'-    ■■-■^^^Jy 

fo.      -'.      ^  ■         .    _;  _     _  .-■...;.-..,-     ..r.        :■■■  ■  ]:,L>xi 

wIk>Dj  nknowB  to  modem  waeooct,  sack  M  "lai^  bo£M  «( 
water,"  "wav^*  of  Inmslation,"  etc^  &e  ^BOOBoaa  is  at  onoe  oanied 
back  to  geological  oootroveny,  as  H  existed  before  &e  psblMMtioK 
of  Hie  "  PrinajJes  ^  Geolc^."  I  tliink  tbe  senteooe  qwitod  abov« 
■hoold  read  tlrns,  and  I  am  snte  Sr  Charies  Lyell  woold  fnll;  agnea 
whh  my  raDdraing — "  I^ige  bodies  of  water  in  the  shape  t^  marun 
aarents,  or  '  mvea  (rf  bvislation,'  (however  piodooed),  ought  not 
to  be  admitted  as  a  cccse,  nntil  tbeir  adequacy,  (or,  at  lea^  their 
ponbility,)  haa  been  clearly  shown." 

Upon  Mr.  HackiDtoeh's  forther  Boggeetion  that,  in  tin  «T«nt  of 
■Bch  dilnriAl  action  being  foand  anten^le,  "  equ&lly  groat  bodies  of 
morisg  ice"  may  prove  satisfactory,  I  need  say  nothing.  It  i^panntlf 
bekmgB  to  the  same  cataclysmic  class  of  agencies  as  the  fomer. 
Tlw  claJms  of  lee,  in  a  moderate  and  reasonable  form,  have  already 
been  advocated  in  yonr  pagea  by  the  R«t.  O.  Fisher  (Not.  1866)  ; 
and  if  Mi.  Fisher  is  prepared  to  show  that  Olaciat  action  in  oom* 
paiatiTely  modem  (geological)  times,  has  been  universal  over  the 
^obe,  as  we  hiow  escarpments  to  be,  the  idea  might  be  worthy  of 
consideration,  as  indicating  a  probably  important  agent  in  modify- 
ing, if  not  in  originating,  escarpments.  But  it  is  unwiae  to  aooopt 
agencies  of  limited  applicability  to  explain  aniversally  ooourring 
pfaenomena,  when  we  have  agencies  everywA«rs  active,  and  whion 
are  believed,  given  tt^eietit  iime,  to  be  equal  to  the  woric  perfomedi 

In  a  tootaole  at  p.  137,  Mr.  Uaokintosh  t«fon  to  ft  )m^  ^:>:|  lundfl 
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Bast  Torkfifiite,  wliidh  appeared  in  the  GsoXiOOiOALiM^OAnnrflir- 
Ootober,  1866.  A  comparison  was  there  made  between  e8oarpmeDta> 
and  modem  sea  cliflfs,  and  I  remarked  ^*  on  the  Yorkshire  ooast^  we 
pass  in  the  same  Une  of  diffa,  from  Lias  in  the  north,  through  all  the. 
Oolitic  series  in  succession,  to  Chalk  in  the  south.  Such  is  never 
the  case  with  an  inland  escarpment.  This  presents  the  same-  set  of 
beds  throughout  the  entire  length.'*  This  I  believe  to  be  trne.of  all 
the  Secondary  escarpments  of  England,  as  it  is  known  to  be  trve. 
of  all  sea-olifib  whatever.  But  Mr.  Mackintosh  observes^  '^tiugi 
theoiy  is  not  applicable  to  many  parts  of  the  south-west  of  Kngland 
and  other  districts,  where  the  sea,  in  making  cliffs,  shows  a  tendenofi 
to  follow  the  strike,  and  where  many  inland  diffii  run  obliquely  to 
the  strike.  Numerous  instances  might  be  brought  forward,  did  Bpmm 
permit"  Now  it  is  not  enough  to  show  that  any  line  of  difb  ham/ 
**  ^  iendency  to  follow  the  strike,"  though  this  would  be  an  intereBt- 
ing  fjEkct  Clifb  might  even  for  a  short  distance  coincide  with  tiur 
strike,  as  in  some  part  of  their  course  they  probably  would  do ;  bafr 
can  Mr.  Mackintosh  give  a  single  instance  of  a  Umg  Une  of  modem 
sea-diffs  following  the  strike,  and  being  at  all  comparable  to  wfaaib 
we  all  know  as  escarpments  ?  Does  not  a  simple  inspection  of  any. 
geological  map,  show  that  differeiU  formations  are  intersected  by  me^ 
sea  ahng  the  same  Une  of  cUffs;  and  that  ''the  sea,  where.we  now 
see  it  at  work,  pays  no  regard  to  dip  and  strike  ?  '* 

Mr.  Mackintosh's  second  objection,  that,  in  the  south-west,  of 
England,  '*many  inland  cliffs  run  obliquely  to  the  strike,"  is  more 
difficult  to  meet.  We  all  understand  what  is  meant  by  the  term  **  %. 
sea-oli£f,"  but  we  are  by  no  means  agreed  upon  the  definition  of  ''an 
escarpment."  The  subaerialists,  I  presume,  limit  the  term  to  sooh 
lines  of  hills  as,  more  or  less  constantly,  run  along  the  strike,  and 
whose  steepest  sides,  the  "  scarp,"  faces  the  dip :  in  this  sense  I 
believe  the  term  is  generally  used  by  geologists.  The  Chalk, 
Qreensand,  and  various  Oolitic  ''  escarpments  "  of  east  and  oential* 
England  are  of  this  character.  If,  therefore,  any  hilb  were  proved* 
to  run  obliquely  to  the  strike,  such  would  probably  not.be  called 
escarpments.  It  is  quite  possible  that  of  such  hills  some,  may  be 
true  inland  sea-cliffs,  in  which  case  marine  deposits  will  probably 
be  found  at  their  bases.  It  would  be  interesting  to  have  examples 
of  some  of  the  numerous  instances  to  which  Mr.  Mackintosh  refera 

At  present  I  think  the  point  at  issue  may  be  simply  stated  thn»— 
Can  the  advocates  of  the  marine  theory  produce  any  undoubted  traces 
of  marine  action,  along  the  many  hundred  miles  of  inland  oliflb 
we  all  call  "escarpments,"  or  any  undoubted  maiine  deposits,  wA 
Glacial  drift,  at  their  bases  ?  Or,  on  the  other  hand,  can  they  pro* 
duce  a  single  instance  where  the  sea  is  now  forming  a  long  oon? 
tinuous  line  of  cliffs  having  any  analogy  to  such  escarpments  ?- 

W4  Topiin. 
Osoiiooiaii.  SoavsT  OmoB,  Jbbxtx  St., 
Mertk  9tk,  I&67. 


IJOBomdodnoM  daons&MMl 
QfagrtolttM  with  noflot  aabuliL    wmm 
or  i^  nmaiki  oo  Mc  Ifhlmiwli  nV7  ^ 
tuna  in  jomr  last  mmmAtr^ 

Tour  oorreayopd^t  oljerta  t»  aj  ■^nff  Ai^  k  IM  *'^' 
^{iwhnwi  ahowny  the  Mofc  ef  immu'IIiw  wiieh  ka  fcaaa^    I 

Eunalfale  to  mau  Ua  oi%anl 
anbaequent  ozplanaliaB 
iv  be  anya  ha  baa  m  &at^ 
xold  mt  agBBf  iha  ponboft  ok 
Ihat  ia  only  one  ^peoBMn  wUeh  ahowad  the 
Bat  he  haa  othar  endanoBL    He 
XK^BM^fvyaaa  OBoqML    Doea  he  not  aee  that  if 

I-  Si  oonnBotMin  by  a  aBaU  paiai  and  not  ay  n. 
lb:  Hidiolaon  Ifan  BH*  aUov  dMit  ne  Jit 
Aa  oonaaction  batman  the 


I  mm  aotiy  if  I  baEVo  hart  yoor 

ftalt  be  oooild  fidl  into  an  anor  aa  ffom 

of  fiyftaaalMa  MHia;  b«t  he  «m  fnd,  if  k  naO 


torn  to  my  note,  that  I  nerer  hnagmful  tbia,  bat  only  stated  that  aif^ 
powers  of  oLsenration  led  me  to  think  that  bis  drawing  was  not  aft 
all  nnlike  that  minate  bnofaiopod.  And  tboogh  I  do  not  yet  doobt 
bia  powers,  I  am  a£raid  that,  until  I  have  fmtber  evidence  than  bia 
drawing  and  deacription,  I  most  beliere  in  bis  possession  of  ospsnlaa 
ao  preserved  simply  <m  bis  ipse  dixit. 

I  regret  that  I  inserted  in  the  proof  firom  memory-  the  name 
DifiUtgrafmu  Whi^tddU  instead  of  2>.  sMrodas,  which  ia  HalTa 
qrnonym  for  my  D,  irieormU,  Your  correspondent  may,  however, 
advantageously  add  to  bis  knowledge  of  A  Wtdt/iddii,  Hall,  bf 
examining  Hall's  figure  (Palaeontology  of  New  Turk,  iiL  p.  516), 
where  be  will  find  that  it  baa  more  than  one  mocnmate  ndiole. 

In  regard  to  the  spines  of  D.  prisiU,  Mr.  Nicholson  may,  perbi^i% 
aome  day  discover  that  bis  D.  ^puidrt-aHieroaofas  is  very  different 
firom  Hall'a  species,  and  not  veiy  different  from  D.  pristU^  Hia. ;  hot 
into  this  and  other  critical  renuurks,  wbicb  bis  paper  in  your  laat 
number  suggests,  I  will  not  now  enter,  aa  I  hope  to  have  a  more 
fitting  opportuni^  before  long  when  I  perform  my  long^eotertained 
plan  of  describing  the  Dumfriesshire  Graptolites. 

Wnu  CAEwnnnBa. 

RECENT   EARTHQUAKES. 
To  tie  EdUoT  of  the  Oiolooioaii  HAOAsnrn. 

Sn, — ^It  may  be  intereeting  to  some  of  your  readers  to  notioe  the 
fonowing  shocks  of  earthquakea  that,  base  oocuried  dniing  the 
bat  three  months:— 
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IsL  A  shock  at  Valparaiso,  noticed  in  the  "Illnstrated  London 
News/'  for  January  5th. 

2nd.  The  great  earthquake  at  Algeria,  on  the  2nd  inst.,  through 
which  the  Tillages  of  Chiffa  el  Affran,  El  Ain  Ben  Easmi,  and 
Mouzaiaville  were  almost  destroyed,  and  the  town  of  Blidah  greatly 
damaged.  At  Mouzaiaville  37  people  were  killed  and  100  injured, 
and  other  mischief  done. 

8rd.  A  second  shock  in  Algeria  on  the  4th  January. 

4th.  A  prolonged  shock,  experienced  at  San  Salvador. 

5th.  An  earthquake  causing  loss  of  life  and  property,  and  destroy- 
ing Lizuri,  at  Cephalonia,  on  the  5th  of  February.  Tliis  shock  was 
also  felt  at  Zante  and  Patras. 

6th.  Two  shocks  felt  at  Malta,  during  a  calm,  on  the  4th  February. 

Yours,  etc.,  L.  C.  Casabtklli. 

Ths  Crescent,  Saltord, 
February  18,  1867. 

FISH  IN  THE  DEVONIAN  (NOT  OLD  »ED)  ROCKS. 

Mr.  Pengelly  has  the  pleasure  to  inform  Mr.  Salter,  in  reply  to 
the  queries  contained  in  his  letter  which  appeared  in  the  Oeolooical 
Magazimb  for  March  last  (p.  134),  that  the  information  he  desires 
has  already  been  published  in  the  Beports  of  the  British  Association 
for  1862,  Trans.  Sec.,  p.  85;  in  the  Geologist,  vol.  v.  p.  466 ;  and  in 
the  Trans.  Boy.  Geol.  Soa  of  Cornwall,  vol.  vii.  p.  441.  The 
specimen  (which  consists  of  a  single  scale  of  ThyllolepiB)  is  in 
Mr.  Pengelly's  private  collection. 

It  was  seen  and  examined  by  the  late  Dr.  8.  P.  Woodward,  and 
by  Professor  Owen,  and  identified  by  Mr.  W.  Davies  as  the  PAtSo- 
lepis  coneeniricuSf  of  Agassiz,  with  the  figure  of  which  species  it 
agrees  well. 

The  fossil  was  found  by  Mr.  Alfred  Pengelly  in  the  gritty  slate,  at 
the  foot  of  the  cliff,  between  Meaford  beach  and  Hope's  Nose,  Torbay. 

Mr.  William  Pengelly  was  present,  and  assisted  his  son  in  ex- 
tracting it  from  the  matrix. 

LITHODOMOUS  PERFORATIONS  IN  LIMESTONE  CLIFFS. 

With  reference  to  Mr.  D.  Mackintosh's  letter  on  Denudation, — 
which  appeared  in  the  Geological  Magazine  for  March,  1867, 
pp.  136-139, — Mr.  Pengelly  calls  attention  to  the  fact  of  his  having 
read  a  paper  in  Sept  1864,  "  On  Changes  of  Kelative  level  of  Land 
and  Sea  in  South-Eastem  Devonshire,  in  connexion  with  the  anti- 
quity of  man  "  (which  imder  the  title  of  "  Early  Man  in  Devonshire," 
was  printed,  nearly  in  full,  in  the  "Reader"  of  Nov.  19,  1864). 

Mr.  Mackintosh's  earliest  paper  on  Denudation  appeared  in  the 
Okologigal  Magazine,  Vol.  II.  April,  1866,  p.  164,  and  therefore 
suheequent  to  Mr.  Pengelly's  communication. 

Mr.  Pengelly  has  no  doubt  the  perforations  mentioned  by  him  in 
his  paper  (quoted  above),  to  which  Mr.  Mackintosh  refers  in  his 
letter,  were  drilled  by  marine  mollusks ;  but  he  has  not  ventured  to 
xefer  them  to  any  fipecies  of  FhoUu. 


[Tbs  Bdilor  has  itad  tlw  pteaBore,  tn  ikrm  atetnkmm.  to  mc  aad 
fXMiiinft  Mr.  Pengell;  •  mfimMmg  raek-apeconMM.  •ahitoHtp  Mal- 
Incui  faoringa,  lul  be  ha*  no  boibriin  m  i^raa^  Aam  ta  Phmtma, 
m  Umj  agrae  perfaetly  wUi  apediMM  b  tW  lite  Br.  Wuedwwd^ 
■  the  nlvw  oC  PUm  wilUa  teuTitf.] 


[We  m  nqnMtfid  bj  Ifr.  MtrfcimMfa  to  eomdt  U>  kttar  in  om 
lwtNo.MfbUowa:— ^aonlST,  ]iael6,lbVplu6a,"nad  plaim— 
line  30  for  "Then,"  rotd  tlMae;  page  138.  line  1  Oa  >>atc«)  *» 
"AeM^"  readdKNe — lioetOn  notce)  delete  "wiiicii'* — line  16  (m 
■otee)  for  "  AHlogiial "  rMsoning,  le^  analogical  waowing.] 


16B  AITD  roSinOK  OF  THE  DKIFT  DEPOSITS  OF  THB  KAsnOUf 

cocsriEs. 

To  liU  filitor  ^  tite  Gkolooical  HAOAZm. 

Sn, — Ton  will,  periufie,  allow  me  to  explain,  and  correct,  an 
Ofnuoo  whidi  itr.  )bw,  in  his  pa^r  in  the  laA  noniber  of  tfaa 
ll^nsine,  ha«  attributed  to  me. 

Ha  qaotet  (pegs  33)  mj  expnaaion  tbat  the  CtiiUeeford  beds  an 
evidently  part  of  the  Middle  Drift ;  bat  b«  eeems  to  haTS  oveilooiEed 
•  qnalifioatioD  of  tbat  opinion  which  I  enfaseqnentlf  made.  WbMk 
Ae  romarka  wlucb  ]fr.  Uaw  qaot«s  were  written,  I  bad  traced  dw 
Tin  and  Confined  Drifta  of  the  Orcmer  coist  ia  uid  6  of  Mr.  Maw's 
fi^  1),  bota  the  Wejrboame  ezttemity  of  the  coeat  section  ioto  a 
Bail,  which  passed  inlaitd  under  the  Middle  Drift  (or  bed  D  of  the 
figine),  imtil  I  fbond  it  thin  ont  against  the  Chalk,  before  the  Gng 
dietrict  was  reached.  Heoce,  as  the  Middle  Drift  was  a  capping  bed 
eommon  to  these  beds,  the  Crag,  and  the  ChUIeefoid  clay,  alike^  I 
was  induced  from  the  appearance  of  the  latter  at  ChiUe^cnd,  8iid> 
boom,  and  Orford,  to  re^id  them  as  belonging  to  the  lower  pert  of 
ttie  Middle  Drift  formation.  Snbeeqoentlj  to  this,  bowerer,  I  tno- 
eeeded  in  traciDg  the  beds  of  the  Cromer  coast  from  the  other,  or 
Haabnro',  extremlhr  of  the  coast  section  (whidt  I  had  prarioasly 
only  traced  under  mo  Middle  Drift  sands  as  far  as  North  Walsham) 
ecmpletely  over  the  Chnieafbrd  days,  and  the  fluTio-morine  Cr^ 
of  Norwidi. 

In  doing  so,  I  availed  myself  of  the  labours  of  Mr.  Harmer,  of 
Horwicb,  who  aystemalacally  worked  out  and  mapped  a  oonsidarabia 
area  on  tha  east  and  north  of  tliat  ci^.  This  gentleman  found  that 
the  Green  day  worked  for  bricks,  into  which  the  Cromer  bads  paM 
faun  Hasboro',  by  North  Wabham,  to  the  Bore  Valley,  had  an  exn 
tensive  spread  breath  the  Middle  Drift  on  the  north  of  Norwich ; 
and  wiUi  it  passed  under  the  Upper  Drift,  at  Trowae  and  Amungu 
hall,  on  the  south  of  the  city.  This  green  day  in  the  Bore  Vallev 
is  underlaid  by  a  sand  containing  pebble  beds,  whidi,  at  ColtiahaU 
and  Wrexham,  yields  a  small  propOTtion  of  the  abella  of  the  Fluvii^ 
marine  and  Bed  Crags,  and  of  the  Chillesford  bed.  Mr.  Hazmet 
and  myself  found  this  green  clay  to  pass  over  the  Crag,  a  pit  of  it 
oecmriBg  gn  the  hill  awve  the  Thoipe  yt,  aad  oloia  Va  it.  - 


On  eQaGCtiiniiig  the  Ong  pit  of  Thorpe  moi«  oIoMlf ,  I  )biiii&  Ifae 
priibly  Muds  of  the  Bnre  valley  to  oap  the  pit  section,  nesting  npon 
tlie  attenuated  Chillefifoid  day.  Mr.  Harmer  had  detected  a!l)ea  <tf 
bine  day,  about  twelve  feet  thick,  interstratified  with  sand  bands, 
over  a  considerable  area  on  the  south-east  of  Norwich,  whidi  was 
quite  distinct  from  the  bcfoi;p-mentioned  green  day.  This  I  at 
onoe  recognized  as  the  Chillesnnrd  day,  and  found  it  to  be  present  in 
the  Crag  pits  of  Brundall,  Bramerton,  and  Thorpe,  attenuating  m 
As  latter  to  half  its  usual  thickness;  the  Chillesfbrd  sk^lAftd  oo- 
cnrring  in  all  three,  in  its  usual  place  in  the  sands  beneath  the  obgr. 
The  exposure  of  (so-called)  Crag  at  Toflmonks,  in  the  Wavenegr 
valley,  made  known  by  Mr.  Bose,  I  recognized  also  as  the  Chilles- 
ford  clay  and  shell-bed;  and  was  thus  enabled,  by  an  almost  oon- 
tinuous  line  of  sections,  to  trace  these  clays  from  Norwich,  where 
they  pass  under  the  Bure  Valley  beds  and  green  clay,  to  Easton 
diff,  from  which  they  are  admitted  to  extend  to  Chillesford. 

On  analysing  with  my  father  the  fauna  (as  far  as  known),  we 
Ibund  the  sequence  of  the  four  formations  to  be  in  the  following 
ascending  order,  viz : — 1,  Fluvio  marine  Crag ;  2.  Chillesford  bed ; 
3.  Bure  valley  beds;  4.  Weyboume  sand  (or  so-called  Norwidi 
Orag  of  ^e  coast) ;  whidi  precisely  agreed  with  their  position,  de- 
dooed  by  me  from  the  sections  as  above  explained.  I  was  tiiea 
satisfied  that  I  bad  been  misled  by  the  apparent  transition  from  tke 
Chillesford  day  to  the  Middle  Drift,  which  the  sections  arotmd 
Orford,  Sudboum,  and  Chillesford  seemed  to  indicate ;  and  I  took 
the  opportunity  of  a  note  to  the  structural  diagram  of  the  beds  from 
the  Red  Crag  upwards,  which  I  gave  in  my  father's  paper  on  the 
Bed  Crag  (Quarterly  Journal  of  the  Geological  Sodety,  Vol.  xxiL, 
page  552),  to  correct  this  error ;  and  I  had  hoped  in  a  'inanner 
sufficiently  intelligible. 

The  green  clay,  before  mentioned,  changes  southwards  from 
Norwich,  first  into  a  red  loam — in  which  form  it  comes  up  beneath 
the  Middle  and  Upper  Drift,  at  the  base  of  the  Coast  Section, 
between  Yarmouth  and  Lowestoft,  and  at  Pakefield  (]lliff ;  and  thcsi 
into  red  -sand,  in  which  form  it  is  present  over  the  pebbly  Bure 
valley  4Bands  on  the  top  of  the  Covehitho  and  Easton  Cliffs,  and 
comes  up  beneath  the  Middle  Drift  in  the  lower  part  of  Dunwidi 
OlifEs.  About  this  part  also  the  Bure  Valley  beds  lose  their  pebbles ; 
and  thus  all  the  beds  between  the  Chillesford  clay  and  the  Upper 
Drift,  becoming,  as  they  approach  Orford,  Sudboum,  and  Chillesford, 
siniple  sand,  the  illusory  appearance  of  this  part  of  the  area  is  pro- 
daoed. 

I  take  the  opportunity  of  demurring  to  the  altitude  of  any  glacial, 
9t  post-gladal,  bed,  being  regarded  as  a  test  of  its  ago,  except 
wh^  two  beds  occur  in  close  contiguity  to  form  a  terrace ;  and  then 
no  farther  than  as  a  test  \iUer  «e.  I  hardly  think  that  Mr.  Maw  is 
ssrare  that  the  clay,  of  which  he  speaks  as  occupying  heights  from 
150ft.  to  280ft  above  the  sea,  descends  from  High  Suffolk  and 
Norfolk  (underlaid  by  the  Middle  Drift)  gradually  to  the  sea  levd  at 
Borathy  Cliff;  and  to  within  30ft.  of  it  at  Corton  and  Pakefield 


hfll^  il  iMdMt  lo  toe  aMte  of  «he  Ikmna  over  Bojiloii  tat 
Mihwfc   Tiotghti,  I  imagBia^  esoeeding  thoM  he  ritee  te  fitia  Ui 


TwrrgoTHrriTi  a  ig  jhiotts. 


Laonum  oir  linmra — In  a  previone  nmnber  of  tlie  "W^y^i^fli^ 
Maatioa  was  direofeed  to' Ae  oomae  of  hotane  on  piaotioal  'mining 
lieiBg  siven  by  Fiofeeeor  Smyth,  anil  vapoited  in  'llie  JBMna 
fmrwJT;  the  ibUowiog  are  the  heads  -of  the  anbjeola  treated  «C 
acontiuaatiop  of  thoae  pranonahr  aUnded  to,  Tis. ^— On  the  driving 
t  lev«la»  and  the  dizeetkm  whioh  onf^t  to  be  taken  in  aeddag 
lapMita  which  have  been  lost;  oa-aeonring  the  gnmnd  br  tebas^ 
^  and  the  lelatiye  value  of  the  different  kinda  of  ivaod  that  an 
lead  in  England  and  olfaer  ooontriaa,  the  natore  of  the  grouid  to  be 
imbavedt  and  the  neoeaaairy  preoantiona  to  be  adopted^  on  the  eai- 
pliqprment  of  atone  and  other  materiala  in  walling ;  on  the  ainkfaig^ 
wptinm,  finrm,  and  aiie  of  ahafta,  in  reUtion  to  the  nature  of  the 
npta  to  be  paaaed  through  and  the  modea  of  aecurin^  and  pnyteet- 

a  their  aidea;  on  tubbing,  and  the  methods  used  for  ain]dnguiroi;|d^ 
colt  'ground,  in  which  the  ingenious  anggeation  of  H.  Triger  la 
Idly  described.  Following  the  nature  of  exploratory  and  other  works, 
idled  dead  work,  Professor  Smyth  treated  of  the  difference  in  work- 
ng  metalliferous  and  stratified  deposits,  and  on  some  deposits  which 
pare  worked  by  methods  common  to  both.  These  lectures  suc- 
laaaively  appear  in  the  Mining  Journal,  and  are  carefully  and-some- 
vhat  fully  reported,  and  will  be  found  useful  records  to  the  students 
lAo  attend  the  lectures,  and  instructive  to  those  who  have  not  had 
he  opportunity  of  hearing  them. — J.  M. 

The  Rbtncboceti  of  thb  Cbao. — The  group  of  Cetaceans  caDed 
fj  Eaohricht  Ehynchoceti,  from  their  remarkable  beak-like  muzzle, 
lie  represented  in  the  present  fauna  by  about  six  species,  belonging 
o  four  or  five  genera,  according  to  Professor  Huxley  (Quart.  Joum. 
}e(d.  Soc.  1864,  p.  395).  The  species  described  by  M.  Fischer,  as 
loied  in  our  February  number,  probably  belongs  to  one  of  these 
^era.  The  fossil  Bhynchoceti  at  present  known  are  the  2kphim 
amroBiriB  of  Cuvier,  of  doubtful  age ;  Choneziphius  planirostris,  from 
he  Lower  Antwerp  Crag ;  and  nine  species  belonging  to  the  genus 
3eUmnoziphiu8,  of  which  seven  are  known  only  from  our  English 
ied  Crag :  Choneziph'us  has  never  yet  been  recorded  as  occurring  in 
ror  Suffolk  strata,  and  is  known  almost  solely  from  a  fine  specimen 
lieoovered  at  Antwerp, — a  cast  of  which  is  in  the  British  Museum. 
Cr.  Bay  Lankcster  informs  us  that  two  years  since  he  identified  a  large 
pecimen  of  a  Rhynchocetan  skull  from  the  Red  Crag,  with  the  oast  of 
Thoneziphius  in  the  British  Museum,  and  that  the  identification  was 
onfirmed  by  Professor  Huxley.  The  specimen  was  then  in  ih.^ 
loaeeMJon  of  Mr.  John  <3alver^  and  waa  ahnoet  aa  ^parfedt  wAiadaa- 
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feotoiy  an  example  as  the  original  Antwerp  skulL  Mr.  Bay  Lankea- 
ter  has  also  obtained  flattened  claw-like  teeth  from  the  Bed  Gng, 
which  agree  in  external  character  with  those  of  the  MierapUrom 
SowerhieasU  in  the  museum  at  Oxford ;  and  are,  in  all  probability, 
the  denticles  of  the  bident  lower  jaw  of  some  of  the  crag  BeUmmogi' 
phit.  The  Palseontographical  Society  have  announced  the  publica- 
tion of  a  monograph  of  the  Crag  Getacea  by  Professor  Owen,  which 
cannot  fail  to  be  of  the  greatest  interest  at  the  present  time,  when 
the  Cetacea  are  attracting  so  much  the  attention  of  osteologists. 

Sknarmontite,  fbom  Cornwall. — I  have  not  been  able  to  disoover 
whether  this  mineral  has  hitherto  been  found  in  the  British  Islea.  No 
mention  is  made  of  it  in  Oreg  and  Lettsom's  3Iineralogy,  nbr  am  I 
aware  of  the  existence  of  any  other  specimen  than  the  one  in  the 
Britbh  Museum.  The  crystals  are  of  the  usual  form,  viz. :  regular 
octahedrons,  about  two  lines  in  thickness,  opaque,  and  accom- 
panied with  minute  crystals  of  carbonate  of  lead.  They  line  the 
interior  of  a  cavity  in  Jamesonite,  which  is  associated  with  Bleinierite. 
This  specimen  is  from  near  Endellion,  in  Cornwall. — ^T.  Davik8. 

GsoLOGiOAL  Survey  of  Great  Britain. — ^We  understand  thai 
it  is  in  contemplation  to  increase  the  staff  of  the  Geological  Survey, 
by  a  large  addition  to  its  ranks,  with  a  view  to  the  completion  of 
the  Survey  within  ten  years.  While  we  are  glad  to  .  notice  a 
development  of  furtlier  energy  and  interest  in  this  important  work, 
it  remains  to  be  seen  whether  sufficiently  skilled  assistance  for  this 
object  can  be  obtaiucd  from  practical  geologists  at  the  low  rate  of 
remuneration  usually  offered  to  scientific  labourers. 

New  Classification  of  Meteorites. — In  Uie  ''  American  Journal 
of  Science  "  for  January,  1867,  Mr.  C.  U.  Shepard  gives  a  new  classi- 
fication of  meteorites,  with  an  enumeration  of  meteoric  species.  The 
author  first  arranges  them  under  three  classes — (1)  Liiholites,  stony; 
(2)  Liiho8iderile8f  stone  and  iron  mixed ;  (3)  Sideritea,  chiefly  iron. 
These  are  separated  into  sub-classes,  and  these  again  into  orders ;  but 
we  must  refer  our  readers  to  the  original  paper  for  these  details.  Th» 
author  gives  a  list  of  those  species  of  minerals  which  are  supposefi 
to  have  existed  in  meteorites  anterior  to  their  arrival  within  our 
atmosphere ;  they  are :  Chamasite,  Tsenite,  Oktibbehite,  Sohreiber- 
site,  Bhabdite,  Chalypite,  Ferrosilicite,  Troilite,  Graphitoid,  Kabaite, 
Chromite,  Quartz,  Olivine,  Augite  or  Eustatite,  Piddingtonite,  Shep« 
ardite,  Anorthite,  Labradorite. 


Alberto  Cav.  Parolini,  Nobile  de  Bassano,  was  bom  in  Angoity 
1788.  He  was  much  attached  to  science,  and  was  mainly  inatro- 
mental  in  founding  a  Museum  of  Natural  History  at  his  native 
town,  Bassano.  So  early  as  1819  he  had  been  elected  a  Foxeign 
Member  of  the  Geological  Society  of  London.  He  was  the  author 
of  several  papers  published  in  the  Journal  of  the  Koyal  Yenetiaa 
Joiftjtute  ofSoieOiOOf  Literature,  and  Art    He  died  in  Jannaij,  1867. 
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L — On  TBE  AqEB   or  THE   "TaAii"   4»D    "WARr." 
Bt  th»  Ee*.  0.  Fdhu,  M.A-,  F.G.S. 

THERE  &re  some  points  in  Hr.  Uaw's'  article  on  the  reUtive 
stgee  of  the  Bonlder-clsys'  wbich  require  notice  from  me,  be- 
canse  they  involve  the  consequence  of  assigning  to  the  depusit  which 
I  have  described  under  the  name  of  "  trail"  on  antiquitj  &z  higher 
than  that  which  I  believe  to  belong  to  it. 

Mr.  Dawkins,  in  his  paper  on  the  Brick-earths  of  the  Thamee 
-ralley.*  noticed  thie  deposit  as  being  seen  in  all  the  sectiooi  he  de- 
scribed; and  he  agreed  with  tne  in  l)elieiiag  it  to  be  a  Glari^ 
depont,  and,  oa  1  midervtood  him,  a  snbadrial  one.  In  theae  viem 
be  ocnroboratod  my  oowdnnDna,  as  will  be  seen  by  reference  to  my 
pmen  on  the  rabject  in  the  Quarterly  Journal,  and  this  Magazine.* 
Mr.  Maw,  however,  eodeavonrs  to  show  a  probability  t£at  the 
Gladal  deposit  of  the  Thames  valley  ie  co-ordinate  with  the  Bonlder- 
clay,  or  till,  of  the  Norfolk  coast ;  and  gives  reasons  for  snppofling 
..  that  the  latter  is  more  recent  than  the  Boulder-day  capping  the 
hij^ier  ground  of  the  Eaatem  Counties.  With  regard  to  this  second 
meatiaa,  I  have  nothing  to  say  at  present,  but  I  demur  entirely  to 
uw  povliwi  that  the  Qlacial  deposit  overlying  tiw  Briok-earlh  is  of 
the  age  of  the  Norfolk  till  Vr.  Dawkins,  if  I  recollect  rightly,  put 
foiwaid  the  idea  tliat  we  mi^t  have  in  the  Thamee  valley  a  remnant 
oi  a  mbaerial  deposit  of  the  age  of  the  true  Bonlder-clay,  This  was, 
a>  Mr.  Maw  says,  objected  to  daring  the  diacnssion  on  the  ground 
itmt  the  Tliames  valley  was  newer  than,  or  at  any  rate  deepened 
al^,  Uie  period  of  the  Boolder-oUy.  But  I  went  further,  tmd  said 
that  Z  leot^goized  in  the  vtpareDuy  Gladal  deposit  capping  the 
Biit^-earths  at  Bford  and  Grays  Thnrrock  the  same  deposit  which 
I  have  noticed  and  described  as  filling  tron^^  in  the  general  surface 
of  the  country,  and  consisting  of  materials  transported  from  higher 
nonnda  in  rear  by  some  agent,  which  I  believe  to  have  been  land 
KO.  TbJB  deposit,  which  I  call  "  trail,"  whatever  its  origin  may  be, 
is  evidently  connected  with  the  last  denudation  of  the  snr&ce. 

>  See  GaoLOOicu.  HAStnin  tat  Umh  Utt,  p.  97. 
*  BcMl  at  the  Gmlogical  Sotrntj,  Sth  JtniMc;,  1S6T. 
■  Jmnnal,  *i^  nii.  p.  66^  anJ  OMHiOaiau.  (iMUUia,  voL  m.  I.  4U.       v  . 
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I  h&Te  no  hesitatioD  in  saying  that  the  deposit  in  qneation  ftt 
Bford  aad  Qraya  it)  this  trail.  At  Ilford  it  oonsiBta  ohiefly  of  gravel 
and  London  clay  confusedly  mixed.  The  aooompanying  sketch,  oopied 
from  one  made  on  the  spot,  gives  a  rough  idea  of  the  manner  of  its 
oooorrence.  Now  we  have  both  these  materials  in  the  neighbour- 
hood of  nford,  in  the  gravel  of  the  Thames  valley,  and  in  the  Loa- 
don  (day  of  the  higher  grounds. 


SeationofftboDt  dghtfeetof  theapperpart  ofUpludl  Brick-field  at  Dfbrd,  Sasi. 

■.    w»rp- 

L  0.    TnlL    b  !■  clanj  ffnTcl ;  0.  LoadoD  CUj,  with  k  tew  nftTfll  wbbli*. 

4.    lellavlih  llchl-nloarcd  MnUIcd  Had,  bdooslllc  to  Ihs  Bilek-HIth  waiu, 

bat  dlilurbcd  ij  the  dcpoitllon  ot  the  mil. 
*.    A  nifablj  bud,  tn  vUdIi  *  tooUi  of  SUfk»i  mHpau  (In  bit  jawLw)  ««■ 

rn«  hHd  of  £uphai  primffmtiH,  In  Um  Brltlib  Hueiun,  »»  famd  In  a  lower 

At  Grays,  on  the  other  hand,  the  trail  is  thinner,  and  alb^sther 
a  less  important  momber  of  the  section.  The  cause  of  this  appears 
to  be  that  the  locality  is  on  sloping  ground.  The  materials  of  tlie 
trail  are  there  chiefly  of  Thanet  sand  derived  &om  the  hill  side 
above.    It  contains  gravel  also,  but  in  subordinate  quantilies. 

I  do  not  believe  that  any  argument  as  to  the  c^  of  the  fipol- 
earth  can  be  founded  upon  this  deposit,  except — what  would  be  self- 
evident  without  it — that  it  is  older  than  the  latest  denudation  of 
the  surface. 

Mr.  Wood,  jnn.,  in  his  paper  on  the  Thames  valley,  looks  upon 
this  trail  in  the  Uphall  pit  at  Ilford  as  a  layer  of  the  Thames  vaUey 
gravel,  in  tilu,  overlying  the  Brick-earth,  and  has  thence  conclnd^ 
that  tho  Ilford  Brick-earth  is  older  than  that  of  Grays.  Mr.  Daw- 
kins,  however,  appeared  to  consider  the  two  Brick-earths  of  the 
same  age.  Their  age  relative  to  each  other,  or  to  the  Thames  gravel, 
is  not  affected  by  the  gravelly  capping  of  tiie  Uphall  pit  on  the  sup- 
pomtioD  ofita  being  trail. 


r 
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Agt  of  the  trail. — If  this  dcpcMit  be  ot  GUcbl  oti^a,  bu  do  n 
dato  hack  to  tLe  Glacial  tpxh  wa  Mx.  Davkias  a 


to  tine  later  <iW-ul  en.  wlu^ii  Mr.  Haw  ma^met  to  be  vvideDcad  ln|J 
the  tai  or  th«  Kotf'i-lk  cliffs  (tboa^  dM  gentsal  opioMo  bw  baJK 
that  tbe  Nuriblk  till  belongs  lo  tbe  earikr  part  of  tbe  GlaeU  apMh^ 
it  n^  be  birlj  Mbd,  To  wbit  ffladd  penod  ia  it  attrifaalaUat'i 
Ti  it  nminiiiiililiitliil  iiiilii  iiinliiiiMiiiiii  heiiiiilJiiiwi|rfin^"*f^<r1 
a  date  aa  dte  tnil  cndeatlr  bekmp  to?  To  lUa  qaeatkn  I  raiinain 
TDured  to  give  aome  repl;  in  tbe  oottelndiiig  fwHaiaa  of  bj  pap^' 
oa  the  waip^  aa  ongmalljr  eoaainaaicated  U>  the  Geological  Soaety. 
Bat  it  me  decided  to  abridge  tbe  paper  before  pablkatiaB.  Tta» , 
sabaeqaeat  i^tpeanoce  ot  tbe  first  Tolanie  of  Sir  Charlea  Lrell^ 
Dew  edidon  of  ''The  Principlea,"  ojulaiiui^  a  full  i' 
preaeat  atale  of  the  theoriea  upon  Cliau  '  ~ 
me  to  offer  mj  riewa  oa  thia  ilUKcnH  qae* 
Bonfideooe.  Jt  also  reUevea  ate  frma  tbe  aeceaitjr  at  di 
tbeonea  of  H.  Adbemar  and  Hr.  GroO,  which  aee  elearij  e_ 
by  our  great  geologisL  SoSoe  it  to  nj  that  the  duef  point  h» 
vhiofa  the  puUidied  Tiewa  of  Mr.  (^nU  dtfiv  from  tbooe  oT  ML/'- 
AiihfainaT  ia,  that  M.  AtttiMnur  otnutdera  the  preaeout  Talae  of  thok' 
eccentrictfy  of  the  eanb'aoffattanffioieotlTgreatloprodneaaHaifcdtt, 
differanoe  of  cltmato  in  plaeea  haring  the  mae  htitwie  in  tlM  t«irf| 
bemiififaeraa.  Mr.  OraU.  cm  the  other  Iwnd,  haa  iWed  <*hoa^  B 
bsTe  re«80n  to  belieTc  rii«  opinion*  are  modified)  that  the  prew^ 
Talae  of  the  eoooiUzici^  ia  not  soficient  for  th^  o&ct.'  1£  I  under. 
atBd  St  a  Lj^  nghtJj,  he  doee  not  dntj  Omt  the  preaeot  atate 
of  dte  eooentiicity  affects  the  dimatea  of  the  two  henu^therea^  ao  as 
to  render  the  northern  wanner  than  it  would  be  if  onr  wiater  oo- 
earred  in  a{rfielioti.'  He  onlj  atatea  that  the  mean  lantpecatare  of 
the  whole  globe  ia  wanner  in  our  aommer  than  in  the  aoniBMr 
of  the  aat^mdea,  owing  to  tiie  greater  extoit  of  land  ezpoaed  h>  the 
son's  raya  in  the  northern  than  in  the  aoathem  faamisphete.  Bnt  it 
seema  to  fbilow  from  the  aame  canse,  that  aince  exceaa  of  land  &toib 
extreme  Himitfln.  oar  wintera  would  be  otddv  than  at  preaent  were 
the  oomditiona  reversed;  tboogh  *^  shorter  snmmeia  wonM  be 
hotter  aa  &r  aa  regarded  tbe  abeolnte  power  of  the  aan. 

Bat,  no  donbt,  with  our  preaent  contour  of  land,  the  chief  point 
for  consideralion  is  tbe  coarse  of  the  Gnlf  Stream.  Hr.  Croll  has 
well  nggeetod  that  if  the  aonthem  sammer  oocorred  in  periheli<m 
during  a  state  of  high  eccentridly,  the  Gulf  Stream  wonld  be  do- 
fleeted  into  the  Pacifio  instead  of  into  the  Atlantic'  Fart  of  the 
eqnabmal  onrrent  even  now  takes  that  coorae.  It  is  oonoeiTable 
that  a  moderate  increase  in  the  mean  temperatore  of  tbe  eoothem 
haniaj^re  wonld  bo  far  weaken  the  force  of  the  8£.  trade  winds 
aa  to  cause  the  equatorial  cnrrent  to  impinge  wholly  on  the  sonthem 
side  of  Cape  8.  Roque.  and  to  be  deflected  to  the  sonth  instead  ol 
to  tbe  nor^ 

Jf  H.  Adh^mar  ia  correct  in  his  view,  that  the  present  extennon 

>  £«adet,  2Bd  Daoember,  1S6J.  *  Elemeali,  vol.  i.p.  216,«d.\WI. 
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of  the  S.  Polar  ice  is  due  to  the  phase  of  precession  in  which  we  now 
are,  then  it  maj  be  readily  admitted  that  the  present  positioii  ctf  the 
equator  of  warmth  to  the  north  of  the  "  line,"  and  the  extension  of 
the  S.E.  Trades  in  the  same  direction,  is  doe  to  that  canae;  and, 
consequently,  the  change  of  seasons  inTolved  in  the  transference  of 
our  winter  to  aphelion  (and  of  the  soutiiem  winter  to  perihdion) 
would  80  far  warm  the  southern  hemisphere,  as  to  weaken  the  SJS. 
trades,  and  cause  what  is  now  the  Gulf  Stream  to  flow  southward 
instead  of  northward. 

In  all  these  questions,  and  many  similar  ones,  the  real  difficulty 
is  not  to  see  in  what  direction  the  effect  would  be  produced,  but  to 
what  extent  And  this  difficulty  is  enhanced  in  the  present  case 
because  we  do  not  know  with  certainty  what  the  absolute  heating 
power  of  the  sun  may  be,  the  temperature— 239^  F.,  attributed  to 
space  being  by  no  means  certainly  correct 

If,  however,  Mr.  Dawkins  and  myself  are  right  in  attributing  Hiis 
recent  deposit  to  a  Glacial  origin,  it  is  a  proof  ^t  some  refrigerating 
cause  has  been  in  operation  during  comparatively  recent  geologicid 
times,  when  this  country  had,  or  rather,  as  I  believe,  finally  received, 
its  present  contour.  Now,  since  one  cause  that  we  know  of  has  been 
in  operation  within  such  a  recent  period,  viz.,  that  of  precession,  it 
seems  extremely  reasonable  to  attribute  the  observed  effect  to  it 

In  considering  the  effect  of  precession,  we  must  not  forget  that 
its  efficiency  for  producing  climatal  effects  depends  upon  the  eccen- 
tricity of  the  earth's  orbit  Let  us,  then,  observe  what  values  this 
element  had  at  those  periods  nearly  preceding  our  own  em,  at  whidi 
the  seasons  were  reversed. 

The  northern  winter  solstice  occurred  in  perihelion  a.d.  1248. 
It  therefore  occurred  in  aphelion  10468  years  previously  to  that 
epoch,  that  is,  11020  years  before  the  year  1800 ;  and  at  intervals 
of  20937  years  each,  preceding  that  period.  Hence  we  have  the 
following  table : — 


Number  of 

EooentricitT 

Winter  tempera- 

Ditto of  Sootlsad, 

yean  before  1800,  of  the  earth's  orbit 

ture   of    Snowdon 

the  Gulf  Stream 

Ezeaas  of 

when  the 

nearly, -f  if  it  wae 

without  the 

being  diminished 

winter  over 

Northern  winter 

greater,  -if  it 

Gulf  Stream  on 

in  proportioa 

sammer  in 

occurred 

was  lew  than  the 

Hopkins'  first 

to  the  eccentricity 

dAya. 

in  Aphelion. 

ralue  given. 

hypothesis.  1 

(BCr.  CroU).« 

11020 

•0187  + 

6*.06 

Not  giren. 

S-6 

31957 

•0151— 

52894 

•0131  + 

73831 

•0316  + 

— r.oi 

6n 

14-S 

A 

94768 

•0452  + 

-r.i7 

— 3*2 

21*0 

115705 

•0460— 

— 7^62 

— r 

21*S 

The  fifth  and  sixth  columns  of  Sir  Charles  Lyell's  table,  which  give 
the  mean  hottest  and  coldest  months  in  the  latitude  of  London  when 
winter  is  in  aphelion,  are  calculated  from  the  present  means.  It  seems 
to  me,  however,  that,  for  cold  epochs,  it  will  be  safer  to  calculate  from 
the  mean  as  it  would  have  been  had  the  Gulf  Stream  not  existed, 
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ani)  accordmgly  I  have  adopts  Mr.  Qopkioa'  value  of  23°  F.  fix  ~ 
Snowdon.    The  equation  then  becomes  "p±^_  /0^983i\.' 

I  have  alBo  added  Mr.  Croll's  valnes,  on  the  supposition  of  the  Oulf 
Streiim  being  only  partially  deflected.' 
My  fifth  column  is  calcolated  firom  the  equ^on— 

Excess  of  winter  over  summer  ^=  ^\i\t  ^  V^^'- 
This  ia  slightly  moro  accurate  than  the  rale  I  gavo  in  the  "  Reader," 
4th  November,  1865. 

Referring  to  the  table  it  will  be  seen  that  in  the  year  1800  tha 
eccentricity  wm  0168,  Hence,  on  the  first  preceding  occasion  <X' 
winter  occmring  in  aphelion,  the  eccentricity  was  greater  than  st 
present  by  a  email  amount.  On  the  two  next  occasions  it  was  lesft 
On  the  fourth  it  was  considerably  greater,  and  winter  fifteen  days' 
longer  than  the  snmmer.  On  the  fifth  this  differenoe  had  increased;., 
and  on  the  aixtb  occasion  it  was  larger  still ;  but  it  was  diminishing' 
rapidly. 

Now  it  is  remarkable  that  though  ^ir  Charles  Lyell  notices  the 
h^h  eccentricity  occurring  about  the  time  of  them  last  two  epochs, 
between  which  fialls  his  period  a  ;  yet  he  has  not  attributed  any 
known  Glacial  phenomenon  to  it.  Both  he  and  Mr.  Croll  consider 
it  too  recent  for  the  so-called  Glacial  epoch,  and  Sir  Charles  thinks 
it  not  recent  enough  for  the  Heindcer  period.  I  would  surest  that 
it  ia  extremely  probable  that  this  was  the  epoch  of  the  formation  of 
016  trail,  and  of  tiie  last  geneoal  denodation  of  onr  oonntry. 

llien  iha  period  11020  years  before  1800  may  be  snppoaed  to  baye 
Iwen  that  of  the  reiodeer.  For  the  eccentricity  was  at  that  time 
^ipreciably  la^sr  than  it  ia  at  preeent,  and  the  winter  nine  days 
longer  than  tlte  Bommer.  This,  with  the  winter  in  aphelion,  might 
weU  have  prodnoed  the  change  of  dimate  necessary  for  the  south- 
ward migration  of  the  reindeer,  though  not  sufficient  to  envelope 
tbeee  latitudes  in  a  sheet  of  ioe^  The  objection,  that  die  summers 
-would  then  have  been  too  hot  for  the  reindeer,  may  perhaps  be  met 
by  observing,  that  the  Southern  range  of  that  animal  in  Northern 
A^A  at  present  reaches  almost  to  latitude  50°,  which  is  within  the 
Umit  of  the  summer  isotherm  of  6S° ;  while,  on  the  other  band,  the 
looalitiea,  in  which  its  remains  have  been  found  in  Southern  Europe, 
most  have  been  within  the  influence  of  the  Atlantio,  whose  waters 
wore  at  that  time  cooler  than  at  present  Henoe  we  may  suppose 
that  those  countries  would  not  have  been  heated,  even  by  a  nearer 
sommer's  sun,  more  intensely  than  the  plains  of  Asia,  which  the 
reindeer  inhabits,  are  heated  at  the  present  time.  Still  further,  we 
must  not  fin^iet  Hr.  Oroll's  arguments  for  cold  and  cheerless  summers 
imder  a  high  oundition  of  eccentncity.  I  am  inclined  to  think  that 
tfiin  was  also  the  period  of  the  formation  of  the  warp,  when,  as  I  have 
ahown,  the  winter  frosts  were  more  severe  than  they  are  at  present.' 
nte  sidnnergence  of  onr  lower  valleys,  beneath  the  SerMeniaria  mud, 

■FkiLMsC.F«l>.l8e7,p.3.  *  GsoL  Jonail,  vol  i^.  I.  bU. 
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was  one  of  its  later  phenomena,  and  the  retirement  of  the  aea,  which 
deposited  it,  formed  the  commencement  of  the  recent  period.  ^ 

It  is  very  satisfactory  to  observe  that  the  periods  thus  assigned  to 
the  two  Glacial  phenomena,  which  I  have  been  discussing,  cause 
them  to  fall  into  Uie  positions  which  they  ought  to  occupy  on  purely 
geological  grounds,  and  agree  with  awards  of  Sir  Charles  Lyell 
and  Mr.  Prestwich.  From  reasons,  solely  grounded  upon  the  order 
of  superposition,  I  concluded  my  paper  on  the  warp  with  the  following 
summary: — 

''  Upon  reviewing  the  changes  which  have  been  indicated  by  the 
phenomena  discussed  in  the  present  paper,  we  have  disclosed,  in  the 
first  instance,  a  condition  of  the  surface  when  the  general  features  of 
the  landscape  were  the  same  as  at  present,  during  which  the  great 
mammalian  fauna  flourished  contemporaneously  with  the  fabricators 
of  the  chipped  flints  "  (the  Palseolitlac  period). 

''  We  have,  subsequently,  though  perhaps  not  in  immediate  sequence, 
a  period  of  extensive  denudation,  indicated  by  the  furrows  filled  with 
materials  from  the  higher  grounds,  which  have  travelled  in  a  plastic 
state,  and  which  I  have  called  '  tndl.'  This  denudation  brought  the 
surface  almost  exactly  to  its  present  form.  The  period  of  the  for- 
mation of  the  warp  succeeded,  in  which  the  winter  frosts  seem  to 
have  been  more  severe  than  at  the  present  time. 

''  It  was  either  during  this  period  or  shortly  afterwards,  that  tiie 
submarine  forests  flourished.  A  submergence  of  moderate  amount, 
measured  by  a  few  tens  of  feet,  next  followed,  and  the  Scrobiadaria 
mud  was  deposited  over  the  lowest  forest-grounds.  The  sea  was 
then  depressed  again,  and  the  recent  period  commenced. 

^*The  changes  of  form  in  the  present  surface  which  have  taken 
place  since  that  time  may,  I  believe,  be  easily  recognised,  since  they 
usually  interrupt  the  more  general  contour  of  the  surface."' 

Upon  correlating  these  geological  conclusions,  with  what  may  be 
called  our  astronomical  ones,  we  find  that  the  Palssolithic  period, 
shown  to  be  older  than  the  "  trail,"  is  thrown  into  the  times  ante- 
cedent to  Sir  Charles  Lyell's  period  a;  where,  also,  he  himself 
places  it.  Nevertheless,  if  I  should  venture  to  di£Eer  from  so  great  an 
authority,  I  would  suggest  that  the  period  b,  to  which  he  inclines  to 
assign  it,  might  be  somewhat  too  early,  the  eccentricity  being  likely 
to  have  rendered  it  too  cold  for  the  phenomena  observed,  and  that 
the  climate  of  some  part  of  the  interval  between  100,000  and  200,000 
before  a.d.  1800,  would  have  been  more  in  accordance  with  what 
was  requisite,  and  probably  of  sufficient  duration. 

There  followed  after  the  Glacial  era  of  the  "  trail,"  a  lengthened 
period  of  equable  seasons  of  about  80,000  years,  which  would  have 
been  that  of  the  submarine  forests  and  their  occupants.  ElepJuu  prim- 
gentuB  was  still  living  in  this  Island, — witness  his  remains  found  at 
Holyhead  harbour,  preserved  in  the  British  Museum. 

A  short  period  of  severe  winter  cold  succeeded,  which  was  the 
period  of  the  waip,  and  of  the  Scrohicularia  clays ;  and  the  date  of 
it  agrees  remarkably  with  the  result  arrived  at  by  Mr.  Prestwich,  on 

'  OeoL  /onrnal,  toL  xiiL  p.  5tS4.  *  IM, 
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Riunming  up  the  evidence  in  regard  to  the  Quaternary  (rravebi.  He 
is  of  opinion  that  the  large  pachyderms  lived  down  to  th<'  cornmenoe- 
ment  of  the  alluvial  period,  and  on  that  supposition  says,  ''  I  do  not 
see  any  geological  reasons  why  the  great  extinct  mammalia  should 
not  have  lived  down  to  comparatively  recent  times.  po«»sibly  not 
farther  back  than  8,000  or  10.000  years  ago."  In  other  worrls.  he 
puts  that  period  as  having  elapsed  since,  as  I  understand  him,  the 
last  submergence  of  our  lower  valleys  took  place. 

According  to  my  views  this  submer^renr-e  would  have  passed  away 
in  about  a  quarter  of  the  term  of  1046  B  years.  suliSf^iuont  to  the 
epoch  11020 — that  is,  about  8,000  years  ago.  Tliis  is,  to  say  the 
least  of  it,  a  remarkable  coincidence. 


II. — Oh  Cycadoidfa  Tjtesh,  a  Fossil  Cycadeah  Stem  fbom  thb 

PoTTON  Sands,  Bedfordshire. 

(PLATE  IX.) 

By  Wsc.  Cabbcthvba,  F.L.S.,  of  the  Briti»b  Museum. 

WHEN  examining  the  collections  of  the  Geological  Society  at  the 
time  of  preparing  the  notes  1  published  some  months  ago,  on 
the  FomQ  Cones  of  the  Secondary  Strata,  I  found  a  small  fragment  of 
a  ouriouB  vegetable  oiganism,  the  nature  of  which  I  was  then  unable 
to  determine,  but  which  1  was  allowed  by  the  kindness  of  the 
Secretary  to  take  with  me  for  the  purpose  of  further  examination. 
Some  months  ago  I  obtained  from  James  Yatos,  E.s^j..  a  more  perfect 
specimen,  which  clearly  shfiwed  that  it  was  the  i>ortion  of  the  stem 
of  a  cycadean  plant,  as  Mr.  Yates  had  alrc-ady  detenu i nod.  Professor 
diurch  subsequently  brought  me  a  yet  finer  sj>eeim^n  from  the 
Museum  of  the  Royal  Agricultural  College  at  C'lreneester.  and  I  have 
a  fourth  fragment  from  the  collection  of  Pnjfess<»r  Morris. 

All  the  specimens  were  found  in  the  iron  and  j^reen  sands  of 
Potton,  which  rest  on  the  Kimmeridge  and  Oxford  elavs,  and  are 
covered  by  the  Gault.  Mr.  Seeley.  who  has  paid  some  attention  to 
tliose  beds,  kindly  informs  me  that  he  considers  them  to  *'  represent 
iu  ihc-'iT  upper  part  the  I^wer  Greensand,  wliich  j^art  is  generally  un- 
fMSsiliiV-ri^us:  the  middle  part  is  very  rich  in  fossils,  including  many 
v».'gi  table  remains,  such  as  fir  and  other  cones,  wckkI^  etc.  These  beds 
are  reganled  as  a  marine  representative  of  the  Farheck  and  Wealden 
jieri'xl :  and  at  the  l)ottom  are  the  representatives  of  the  Farringdon 
(gravels,  and  unfossiliferous  sands.'*  The  Cycadean  stems  are  found  in 
the  middle  part  of  the  sands.  They  are  c<m verted  into  a  rich  broAvn 
hematite,  containing  a  larger  proportion  of  iron  than  bog  iron  ore. 

Mr.  J'ettit  drew  the  attention  of  the  Geological  iSociety  to  these 
stems  at  its  meeting  on  Deceml>er  2nd,  18o7,  wlien  lie  laid  8c>me 
tine  sp<:*^."imens  on  the  table.  He  referred  them  to  Clathraria  :  but  no 
desr-rijition  <»f  them  was  published,  nor  further  notice  taken  of  them. 

Professfir  !Morris  had  had  his  attention  directed  to  this  fossil  some 
years  agr>,  and  having  seen  the  fine  specimen  at  Cirencester,  he  came 
to  the  same  e^jnclusion  as  Mr.  Yates  regarding  its  aftinities. 

It  must  be  referred  to  liuckland*8  genus  Cycadoidea  =^  M.aTvle\\\(x^ 
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Brongn.  Besides  the  two  species  desoribed  by  Bnckland,  from  the 
isle  of  Portland,  the  genus  contains  a  third  species  from  the  Lias  of 
Lyme  Begis,  also  having,  like  the  original  species,  a  bulbiform  tximk, 
and  three  species  with  cylindrical  stems  from  Secondary  strata  in 
France.  All  the  species  are  characterised  by  haying  their  trunks 
covered  with  the  persistent  bases  of  the  petioles.  With  Professor 
Morris's  concurrence  I  have  named  the  species  Cyeadoidea  Yaiemit 
after  a  gentleman  whose  name  is  well  known,  among  other  things,  as 
a  successful  cultivator  and  diligent  student  of  the  interesting  Order 
of  plants  to  which  the  fossil  belongs.  I  do  not  hesitate  to  give  it  a 
specific  name,  as  the  materials  are  more  than  sufficient  to  show  its 
affinities ;  and  though  other  vegetable  fossils  are  known  from  the  bed, 
none  have  been  described  to  which  this  could  belong. 

The  species  may  be  thus  distinguished : — 

Trunk  cylindrical,  covered  with  the  persistent  bases  of  the  petioles, 
which  are  rhomboidal  in  form,  and  terminate  in  a  tumid  boss,  the 
apex  of  which  is  directed  upwards. 

The  fossil  belonged  to  an  arborescent  Cycad  resembling  in  aspect 
the  tall  cylindrical  stems  of  OyecLS  or  Mcicrozamia,  and  differed  in  this 
respect  from  the  spherical  or  ovoid  trunks  belonging  to  the  genus, 
which  were  described  by  Buckland  ind  Lindley.  llie  cellular  axis 
was  relatively  very  large.  The  pith  has  disappeared,  except  in  one  of 
the  specimens,  where  there  are  still  some  indications  of  it,  and  of  the 
vascular  bundles  which  abounded  in  it.  The  woody  cylinder  surround- 
ing the  pith  consists  of  two  rings,  everywhere  pierced  by  medullary 
rays,  which  are  often  so  large  as  to  separate  the  rings  into  numerous 
series  of  woody  wedges,  as  in  recent  Oycadea.  The  presence  of  discs 
on  the  woody  vessels  has  been  detected  both  by  Professor  Morris  and 
myself.  The  inner  surface  of  the  woody  cylinder  is  marked  by 
numerous  narrow  grooves  and  perforations,  formed  by  the  vascultf 
bundles,  as  they  passed  from  the  pith  into  the  wood.  The  outer  sur- 
face has  similar  scars,  produced  by  the  vascular  bundles,  which  passed 
frx)m  the  wood  to  the  leaves ;  but  they  are  here  larger  and  more  r^u- 
larly  disposed  than  on  the  inner  surfiace.  Between  the  wood  and  the 
bases  of  the  petioles  there  interposed  a  very  thin  layer  of  cellular  tis- 
sue, through  which  the  vascular  bundles  passed  in  an  upward  direction 
towards  the  petioles.  In  recent  Cycadea^  as  well  as  in  the  other  fossil 
British  species  of  this  genus,  this  layer  is  very  much  thicker  than  in 
our  species.  The  bases  of  the  petioles  rise  from  this  cellular  layer. 
The  leaves  of  Cyeadea  perish  at  first  like  the  fronds  of  ferns  and  the 
leaves  of  monocotyledonous  plants,  which  not  being  articulated  to 
the  stem  of  the  supporting  plant,  wither  and  decay  upon  it.  But  a 
true  articulation  exists  in  C^cads,  not  as  in  deciduous  leaves  at  tiie 
point  where  the  base  of  the  petiole  rests  on  the  surface  of  the  stem, 
but  at  some  distance  from  that  point.  When  the  decayed  leaf  at 
length  falls  ofi;  the  cicatrix  is  covered  by  an  epidermal  layer,  giving 
to  ihe  persistent  bases  of  the  petioles  an  appearance  not  easily  dis- 
tinguished from  the  scales,  which  are  interspersed  among  them. 
Some  species  of  the  South  African  genus  Encephalartos  afford  fine 
upedmeuB  of  this  structure,  the  outer  sur&oe  of  the  trunk  having 
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■otsetiiiMS,  u  in  E.  Mlemiititiii,  k  qtmrter  of  ite  duateter  nrnpoae^ 
of  the  persi«teat  )»»(ib  of  iLe  petioles.  This  also  in  a  i^ar&cter  aa 
we  have  seen  of  the  g«nuH  Cyradoideo,  end  our  species  may  be  dis- 
tingniehe*]  tntD  the  o^ers  by  the  r^:ular  BTraiig«!ii!«nt  and  symmetn- 
cal  form  of  the  base«  of  the  petioJes.  TTiej-  are  rhomboids,  the  horuont«l 
diameterof  which  is  bntlitlle  mor*  than  the  peTpeiadicnlar,  and  differ- 
ing in  this  reBfieot  not  only  from  all  the  other  deecribed  rec-enl  species, 
hot  &l«o  from  all  the  living  Cycade  with  which  I  am  aoquaiat^ 

EXPLASATIOS  OF  PLATE  II. 
f^MJiiihi  TatHH.  Ifot.  >Bi3  Cu.    Fnqs  tbf  qtednen  bei<nipii|>  to  the  MaKmn  df 

Um  Boyd  Agrictlturil  Collcg*  «  CiranMster.  Tire  ibirdi  the  ti«lBi»l  liw. 
Rg.  I.  «.  Tlie  pemaleat  baica  of  tlie  petiokt.  i  and  <i.  Ths  lower  portioii  of  the 
rieta,  dppnTed  of  iti  oitUr  otrrering,  and  dioimg  il  r  th(  ibii  eiterckl 
lijer  of  kIIqIu  tune,  ud  it  1  the  outer  nubK  of  cbe  woody  crlindR'. 
Fig.  3.  7^  app(T  Hirf*oe  oT  the  wne  Rem.  a.  Tbe  ndenul  cntitr  o(«iipi<4  br  the 
ptUi,  bat  ia  Ibe  qMeimeB  flgnnd  CMXaining  anoiphoiu  itoa-ore.  t.  Tbs 
uner  ««odj  ling,     e.   The  OBl«r  wood;  Dug.     i.  The  buct  of  the 


InL — Om  thk  Mat  Hiix  Sahdsiosk. 
Bj  J.  W.  S*i.i«ii,  A.L,S„  F.G.S. 
TT  is  at  all  times  difficult  to  fix  the  parentage  of  a  nev  goolog^csl 
1  idea.  So  many  circnni.tiaiKt-s  and  ».•  many  biiils  anJ  observations 
converge  toils  esiai.li>!  !i  ■  ■;:.  ■■'  !■■  n  t!  ■■  di!'.-  uv..-  ■  ■■]!].■• !"-:  i;>  ,i)ipre- 
datton,  that,  lookii^  '  ■  -.  -  ■■  -  ■,,i.!:_\  |  — ,  ,■■  t.-  '.-■:■  mgit) 
Ae  ideu  (^  ime  woifanan  in  science  tivai  the  Buggeetiona  of  another. 
Hnoe  it  ia  almyB  difficult  to  establish  an  etzact  priority  of  olum  in 
qnn«tifma  which  have  remained  long  unsettled. 

Is  the  elaborate,  but  too  abort  volume  by  Prof.  BamMj  and  my- 
Mlf,  on  the  Geolog;  of  Neath  Walea  (Hem.  OeoL  Surr.  voL  id. 
1866),  u  attempt  is  made  by  tite  former  to  give  a  soooiiiot  hisb»T 
of  flie  Older  of  diacovery  of  the  various  mranbers  of  the  Britiu 
Sihinan  (and  Cambrian)  groups.  With  respect  to  the  Hay  Hill 
SmdstoM — a  group  most  important,  aa  all  will  now  recogniie,  aa 
the  key  to  the  structure  of  Wales  and  the  bordering  Silsmn  onm- 
tiea, — I  will  add  a  few  facta  whi<A  suggest  themselves  to  me  <m 
iiaiiiiHj,  Prof.  Ramsay's  brief  and  important  chapter  on  the  nomes- 
datore  (ch^.  L). 

Even  before  the  publication  of  Prof.  PhiUipa'   memoir  <m  die 
Halvem  Hills,  1848,  it  was  observed  by  the  Profeseor,  then  palnon- 
tolofpMt  to  the  Survey,  that  the  Caiadoo  and  Hay  Hill  Sandstone  of 
tbe  Silnrian   System  inoladed  an   upper  group,  distinguished  by 
Qie  ^walenoB  of  Upper  Silnrian  fossils ;  and  this  upper  look  of  the 
lUveraa  was  distingiiiBhed  by  the  term,  "  Upper  Gi^adoo," — a  bad 
aame,  ainoe  Sir  B.  L  Uurohison  had  already  otUled  it  Hay  Hill  Sand-  . 
stone.    It  was  known  in  1846,  by  the  Survey,  that  this  Upper  Cars-  ] 
doo   ranged  nnoonformably  round  the  great  Cambrian  and  Lower  } 
SQnrian  Island  (so  to  speak)  of  the  Longmynd,  resting  at  one  plaoe  I 
CB'Uandeiloxodu,  at  anothsr  oa  the  lUU  oldn  ibkM  «^  ^  uwM 
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mynd  itself.  And  in  Prof.  Ramsay's  short  aoooont  of  the  Qeologj 
/^of  North  Wales  (vol.  iv.  G^L  Joum.) — ^to  which,  by-the-by,  he 
^  -  ■'  makes  but  little  allusion  in  the  volume  lately  published — ^the  rela- 
tions of  this  Upper  Garadoo  were  discussed  by  himself  and  Mr. 
Aveline ;  its  unconformity  recognized ;  and  its  relative  age  (by  the 
fossils)  given  by  Prof.  Forbes  and  myself.  But,  by  an  acoideaty  one 
or  two  typical  Lower  Garadoc  fossils  were  again  wrongly  quoted 
from  it,  as  had  previously  been  done  by  Prof.  Phillips. 

It  was,  moreover,  known  that  these  "  Pentamenis  beds,  or  Penta- 
merus  and  Hollies  Limestone  "  of  the  Silurian  system  (1839),  were 
equivalent  in  age  to  the  ''  Glinton  group  "  of  America,  which  Prof. 
^11,  in  his  Oeology  of  New  York  (1843),  had  distinctly  stated 
appeared  to  lie  on  the  eroded  surfaces  of  the  underlying  rooks,  and 

^^  jT^yet  to  contain  a  few,  and  only  a  few  {Bellerophon  bUobatua  being  the 

*y^^  chief)  of  their  fossils. 

^  We  ought  not,  therefore,  to  have  been  surprised  to  learn  (when  in 

1853  Prof.  Sedgwick  and  Prof.  M*Goy  read  a  paper  before  the  Qeo» 
logical  Society  on  the  distinctness  of  the  two  rocks,  ''  May  Hill  '*  and 
''  Garadoc  "),  that  there  must  be  a  total  difference  in  their  age— only 
to  be  expressed  by  the  use  of  separate  terms — the  one  being  of  the 
age  of  the  Bala  rocks  (Upper  Gambrian  of  Sedgwick) ;  the  other  a 
Wenlock  grit  or  sandstone.   These  are  the  Professors'  own  words. 

But  this  view  of  their  total  distinctness  was  not  reoondleaUe  with 
the  fSact,  that  the  author  of  the  "  Silurian  System  "  had  obtained  a 
mixed  series  from  the  typical  locality  where  both  were  seen,  viz.,  the 
HoUies  Limestone^  near  Acton  Scott.  It  was  resolved  by  the  then 
Director  of  the  Survey,  Sir  H.  de  la  Beche,  that  a  survey  should  be 
again  made  along  the  Wenlock  valley  (Apedale),  and  the  veteran 
geologist,  Mr.  Talbot  Aveline,  and  myself,  then  assistant  to  Prof.  Ed- 
ward Forbes,  were  appointed  to  this  duty.  I  wrote  to  Prof.  Sedgwick, 
telling  him  our  object ;  and  his  reply  was,  we  should  find  them  dis* 
tinct  and  unconformable ;  he  had  the  provious  year  tried  to  ascertain 
it  It  was  a  cold  spring  in  April,  1853,  and  not  very  pleasant 
weather  for  tracing  muddy  brook  sections  in  day  land ;  but  we  had 

H  thick  boots  and  light  hearts,  and  the  primroses  and  early  violets 
wero  in  full  bloom.  We  found  the  uncoj^l^mi^^first  in  the  most 
difficult  of  all  the  sections,  viz.,  the  Onny'nverlwCheney  Longville. 
And  the  slight  discordancy  (only  a  few  degrees  of  angle)  was  only 
discoverable  by  wading  knee-deep  along  the  shelves,  and  one  at  a 
time  hammering,  while  the  other  observed  the  line  of  contact  from 
the  opposite  bank.  Prof.  Ramsay  joined  us  here,  and  confirmed 
the  unconformity  by  the  same  amphibious  process.  We  need  hardly 
have  given  ourselves  so  much  trouble ;  for  by  proceeding  north- 
ward we  found  the  Pentamerus  beds  and  purple  (Tarannon)  shale, 
thickening  and  thinning  out,  and  forming  '^  Jacob-stones."  Every 
cottage  doorsill  and  well  step  was  Pentamerus  limestone,  when  we 
hit  upon  the  right  line,  which  was  no  little  trouble  to  da 

Moreover,  Mr.  Aveline,  being  an  old  stager,  had  bethought  him 

that  we  must  first  gain  a  true  section  of  the  under  rocks.    This  he  did 

readily  by  going  irom  Horderly  turnpike  to  Cheney  Longville  and 
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Ptretford  Bridge ;  then  by  tracing  the  Curadoo  dmaioTiB  norttiward 
— some  five  or  six  Tery  diBtinct  ones — we  found  that  thay  were  «»- 
tt»tw)dy  each  find  all  overlapped  and  covered  np  by  the  Peiitamenui 
limeatoDQ  aod  ^t,  all  the  way  up  to  the  Wrekui,  where,  indeed,  ' 
they  lie  on  the  very  lowest  beds,  or  Shinuton  shales  and  slates,  which 
I  tfie  leave  to  call  the  top  of  the  Handeilo  Flagt  proper,  and  believe 
this  to  be  their  trae  position. 

However,  the  iinconformity  was  fully  proved  ;  and  a  pleosant  bit 
of  geology  it  proved  when  the  anow  was  gone  from  all  but  the 
Longnynd  top.  I  shall  not  easily  forget  the  hot  day  we  finished  at 
the  Wrekin.  Professor  Eomsay  and  Mr.  Aveline  had  been  up  before ; 
bnt  nothing  would  do  but  I  nhould  drink  at  the  Haven's  Oup ;  and  I  . 
■hall  remember  that,  for  it  hod  been  artificially  filled  that  day,  and  C/ 
not  with  pure  water.  "■ 

On  going  to  the  Hollies  Farm,  in  a  pelting  snow  shower,  I  foand 
the  source  of  all  the  error.     The  bouso  is  built  on  true  Oaradoc  flags, 
BO  calcareous  and  so  full  of  Caradoc  or  Bala  foHsils,  that  they  might  be 
bnmt  for  lime  ;  and  a  little  further  down  the  brook,  the  Pentjunerus 
UmesUine  crosses,  thii:k  enough  to  tempt  them  to  use  it  for  the  kiln. 
Bat  the  walls  of  the  now  deserted  kiln  were  built  of  the  Caradoc 
flags  from  the  house  qnarry.  while  the   May  UtU  or  PentameruB 
lioteetone  bod  been  burnt.     The  fire  had  calcined  both,  and  frag-  . 
ments  of  each,  found  in  the  kiln,  bad  been  most  innocently  and  nnsus-  'i  i 
pectingly  gathered  by  the  Silurinn  chief,  and  fipired  toj^other  byfl  ' 
aocnnte  Junea  Sowerby  I    Who  was  to  blnne  ?    Not  Bowerby,  tar  " 
he  rightly  named  tlie  fossils  from  the  "  Hollies."    Scucely  Hnidii- 
■on,  for  who  oonld  dream  that  two  limestones  of  sncb  di&rent  age 
w«re  calcined  in  the  oame  kiln  by  aoddent  ?    Not  the  &imer,  who 
WM  wise  enongfa  to  build  his  kiln  of  tiie  firmer  and  leu  valnable  i. 
Btona.    It  was  a  chapter  of  accident*,  mch  as  has  often  hi^ipeiied  l| 
hefbre  sad  will  again.     Bnt  there  was  no  longer  any  donbt  as  to  the  || 
supposed  admixture,  and  the  eaytriinCTttwit  erwdt  bad  been  made  in  an  » 
old  lime  kiln. 

Henceforward  all  was  plain  sailing.    The  Upper  Caradoc  wast 
abolished,  for  the  May  Hill  Sandstone  had  acquired  its  right  meaning;  |  A" 
■nd  as  foBBis  were  abundant  in  it,  we  easily  rearranged  the  drawers    H 
of  the  Muaenm  in  aocordanoe  with  the  new  facts.     But  this  was  not   ' 
aU.     Profeksor  Sedgwick  and  myself  hod  shewn  in  1816  (Qnart^ 
OeoL  Jooru.),  sa  tlie  reeolt  of  our  snnuner'B  work  in  North  Wales  in  ^^ 
IBIS,  that  Uie  fossils  pf  the  uppermost  portion  of  the  Bala  (or 
Caradoc)  rocks  in  Hontgomeryahue  were  rail  of  these  same  Peate- 
sMri  and  of  other  fossils,  Feiraia,  Alrypa  reUeularit,  etc.     These  in 
■m»aj  plaoes  were  foond  (and  more  have  been  fbond  sinoe)  to  range 
■long  the  border  of  the  Upper  Silurian  rooks.     In  South  Wales  Sir 
Boderick  had  described  them  from  near  Llandoveiy,  from  Haverfbrd*  . . 
west,  bom  Uarloes  Bay ;  and  they  were  incloded  in  what  was  then,  V/' 
indeed,  a  heteiDgeseons  assemblage,  under  the  term  of  Llaodeilo^k 
Jlag.    I  ezamiiwd  the  ooimtry,  from  Boilth  to  Carmarthen,  in 
1846,  made  easy  Aen  by  the  aocttnte  map;  and  reoc^pised,  of 
OMBM^thellpperGaadoc^aaire  theohadh«cp[&  toodin*   'J^m^i 
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evident  enough,  after  1853,  that  these  localities  must  be  revisited 
and  the  last  official  act  that  I  remember  of  Sir  H.  de  la  Beche  was  « 
kindly  "Grod-speed"  to  Mr.  Aveline  and  myself.  We  set  out  in  1861 
for  a  fresh  boundary  line  from  Builth  to  Marloes  Bay.  But  thii 
journey  (the  results  of  which  Sir  Henry  did  not  live  to  see)  gave  « 
a  much  more  difficult  task.  Instead  of  soft  shale,  limestone,  an« 
sandstone,  we  had  to  draw  a  boundary  between  hard  cleaved  slate 

Oand  hard  cleaved  gritty  slate;  and  the  solemn  pipe  often  assiste* 
our  deliberations.  We  traced  the  whole  boundany^gether ;  fonn* 
there  were  two  Pentamerus  series — one  upper,  witti  Wenlock  fossiL 
and  PefUameri,  lying  uneanformably  upon  a  lower,  full  of  Carado* 
fossils  and  Pentameri — just  such  a  mixture  as  had  been  at  fiia 
supposed  in  Shropshire,  but  had  turned  out  untrue.  Here  it  was  tnii 
enough ;  and  many  a  long  day  was  spent  in  deciding  which  was  ih« 
upper  and  which  the  lower.  For  when  two  slates,  one  only  a  little 
moro  gritty  than  the  other — ^tilted  together,  and  bent  and  brokei 
together,  and  cleaved  in  the  same  direction — ^faave  to  be  distinguishei 

a>  in  a  cultivated  country,  all  I  can  say  is  that,  if  any  one  thinki 
'  geology  is  easy  work,  let  him  try  that  sort  of  thhig. 

However,  in  course  of  time  it  came  all  right.  There  was  a  Ma; 
Hill  rock,  which  began  at  Builth  and  swept  on,  in  thick  or  thii 
patches,  as  far  as  Llandeilo,  lost  there,  and  again  coming  out  to  sea  ii 
the  fullest,  force  at  Marloes  Bay  and  Wooltack  Park.  Cleaved  aiM 
tilted  as  they  wero,  thero  could  be  no  doubt  of  them.  ProfeasoE 
Eamsay  joined  us  at  Marloes  Bay,  and  accompanied  us  back  ti 
Haverfordwest. 

And  under  these  Lower  Pentamerus  beds  at  Haverfordwest,  am 

on  the  rolling  hill  tops  north  of  the  Towy,  and  thence  to  Llando> 

very,  we  sought  to  find  the  boundary  between  these  Lower  Hondo 

very  rocks  (as  Sir  E.  Murohison  calls  them)  and  the  true  Caradoi 

beneath.     To  me  they  seemed  conformable ;  but  Mr.  Aveline  after 

wards  by  himself  did  find,  in  tracing  them  painftilly  in  detail,  anc 

^^  ,,  following  them  northward  and  westward,  that  the  lower  beds  wen 

- ')  K  sometimes  a  little  discordant  on  the  Caradoc.     I  believe  no  one  bv 

■*[  himself  could  have  proved  it.     But  it  must  be  true,  or  there  is  little 

faith  in  fossil  evidence,  for  the  change  in  the  fauna  is  sudden  anc 

considerable. 

This  account,  rather  briefly  and  imperfectly  given,  is  all  that  ] 
remember  of  the  history  of  the  May  Hill  and  Llandovery  rocks ;  bir 
it  may,  perhaps,  be  enough  to  show  how  the  observations  of  man] 
men  and  many  minds  must  concur,  before  the  hypothesis  is  reached— 
which,  as  our  old  chief,  Sir  Henry,  used  to  say,  is  the  ^'  peg  to  hang  the 
facts  upon."  Sir  E.  Murohison  had  traced  Uie  course  of  the  ''  Penta 
merus  beds"  around  the  Longmynd  and  Shelve  country  withoii^ 
dreaming  they  were  other  than  part  of  the  true  Caradoc.  The  Surv^i 
misled  by  the  supposed  admixturo  of  types,  could  get  no  further  thiyo 
an  Upper  and  Lower  Caradoc.  Hall  had  noticed,  but  failed  to  see  the 
full  significance  of  the  unconformity  in  New  York.  Pouring  rain 
had  beaten  Sedgwick  and  M'Coy  in  their  gallant  attempt  to  take  the 
.'  •  Wenlock  Valley  by  storm  inlB5^.  And  u^\\h»t  Swedish  nor  Bumii 
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geologiBtB  appear  to  hsre  obserred  tiie  diaoordancj  of  thor  great^^ 
Pentamems  »»e.    The  frmtfiil  idea  in  this  case  was  ofmoeired  bj  a  ^-^ 
good  palaBontologtBt»  before  he  had  eren  seen  the  lodm  in  question ! 
And  it  was  foUowied  up  by  a  man  of  genins,  who  had  learned  the 
importance  of  the  fossil  data  to  be  second,  and  not  first,  in  geological 
study.    Coming  fresh  from  Wales,  whare  the  SUniian  rocks  are  alto-  n     i 
gether  nnconfoimable  on  what  he  termed  Upper  Cambrian  or  Bala  N 
rocks,  he  was  ready  to  make  tiie  most  of  the  suggestion  of  his  friend,  .1 
and  was  the.  cause  of  proof  being  made  by  his  pupils  in  tiie  science.  I* 


IV. — Yallkt  Tkbeacks. 


By  CoLossL  610BOB  Ganswooo. 
(PLATS  X.) 

rthe  Journal  of  the  Geological  Society  for  November,  1866,  page 
463,  Mr.  Tylor  gives  a  paper  on  "  The  interval  of  time  which 
has  passed  between  the  foimation  of  the  upper  and  lower  valley 
gravels."  He  says,  "Mr.  Prestwich  argues  ^at,  although  the  upper 
valley  gravels  are  at  a  higher  relative  level  than  the  lower,  yet  the 
hi^er  series  are  always  the  older,  and  the  lower  the  more  modem ; 
and  we  have  thus  the  ordinary  superposition  of  new  over  old  strata 
supposed  to  be  reversed.  This  diffiadtif  is  considered  by  most  geo- 
logusts  to  have  been  mirmowiUed  by  Mr.  Prestwich's  arguments,  and 
his  classification  of  the  gravels  has  been  generally  accepted.  My 
own  opinion  is  that  the  e^^dence  on  which  Mr.  Prestwich's  theory  is 
based  is  insuflScient."  If  the  gravel  terraces  were  on  one  another 
as  well  as  above  one  another,  there  would  not  only  be  a  difficulty,  but 
an  impossibility  to  surmount.  But  the  terraces  are  not  on  one  another 
— ^that  is,  although  they  are  in  level  above  one  another,  they  are  not 
vertically  above  one  another.  If  in  making  a  railroad  cutting  the 
sides  were  terraced,  the  upper  terraces  would  be  the  first  formed, 
and  would  consequently  be  "  the  older."  The  lower  terraces  would 
be  the  last  formed,  and  would  consequently  be  *'  the  more  modem." 
Mr.  Tylor  himself  will  allow  that  the  upper  part  of  a  railroad  cut- 
ting must  be  excavated  before  the  lower  part  of  it ;  and  that  if  de- 
posits were  made  during  the  excavation,  the  upper  deposits  would 
be  the  first  made  or  "  the  older ;"  the  lower  deposits  would  be  the 
last  made  or  "  the  more  modem."  The  case  is  the  same  if,  instead 
of  the  formation  of  a  railroad  cutting  by  navvies,  we  suppose  the 
formation  of  a  valley,  and  the  excavators  to  be  rain  and  rivers.  Mr. 
Tylor  feels  himself  aggrieved  that  the  valley  of  the  Somme  has  "  a 
transverse  section  of  five  hundred  times  the  area  of  the  present 
water-channel."  It  might  have  the  same  area  without  any  "  water- 
channel  " — that  is,  without  any  river  at  all,  simply  from  the  erosion  of 
rain.  Indeed,  it  is  only  when  rivers  are  flooded  by  rain  that  they  erode 
the  non-alluvial  parts  of  their  channels  and  deposit  on  the  alluvial  parts. 
So  in  chalk  and  other  porous  disti-icts  where  the  downward  soakage  of 
rain  is  not  stopped,  and  consequently,  where  no  springs  are  forced  out 
to  make  streams,  enormous  valleys  are  formed  by  the  erosion  of  rain 
only.   Such  may  be  seen  in  Salisbury  plain.   I  have  eaid,  vn  "  "Sw^wi  ^jsA 
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Bivers"  (pago  152),  of  the  valley  of  the  Ganges :  ''  Lx  ilie  ratiqf  seaaon 
there  is,  perhaps,  a  body  of  suriaoe  water  which  flows  down  the  Yale 
to  the  sea  in  volume  fifteen  times  as  great  as  the  spring  water ;  and 
were  every  spring  of  the  Ganges  permanently  dried  up,  the  Tmle 
would  still  be  flooded  every  year  by  a  stream  in  volume  only  leas  by 
one  fifteenth  part  than  that  which  flows  every  rainy  season  now,  and 
fourteen  times  greater  than  that  which  flows  in  the  three  dry  months." 
And  what  makes  the  river  flood  in  the  rotny  season  except  the  rotxt 
''  Quum  /era  dilivieB  quietos  irritat  amnes,^* 

And  what  is  even  the  spring  water  of  rivers  but  rain  reappearing  and 
returning  to  the  soa?  Also  (op.  ciL,  page  155),  "The  source  of  the 
valley  (that  is  the  rain  source  of  the  valley)  is  always  much  higher  up 
than  the  source  of  the  river  (t.e.,  than  the  spring  source  of  the  river). 
The  river  has  no  power  of  making  a  valley  above  it,  but  a  torrent  of 
rain  water  has  the  power  of  scooping  a  veJley  below  it  Terraoes  of 
gravel  on  the  sides  of  chalk  valleys  are  in  general  remains  of  beds  of 
rivers.  The  rivers  having  eroded  the  softer  chalk  sides  of  their 
beds,  deepen  their  valleys,  and  leave  their  beds  as  terraces  on  the 
hill  sides.  So  that  any  number  of  long  lines  of  gravel  tenaoaa, 
which  were  the  beds  of  rivers  or  even  the  beds  of  rain  valleys,  mij 
be  deposited  on  the  sides  of  valleys, — first  on  one  side  of  the  valley, 
then  on  the  opposite  side.  Sudii  terraces  are,  usually,  on  one  liae 
of  the  valley  only.  Parallel  terraces,  one  on  each  side  of  the  valley, 
may  be  ancient  shores.  But  the  vast  majority  of  them  are  the 
remains  of  alluviums  where  no  lakes  have  ever  been.  The  alluvimns 
are  formed  by  the  stoppage  of  the  lowering  of  the  valley.  The 
valley  above  the  stoppage  is  then  worn  horizontaL  The  rsin  flood 
waters  from  the  sides  and  inclined  parts  of  the  valley,  checked  at  the 
flat  plains,  overflow  and  deposit  alluviums  on  these  flats.  The  sea 
stops  the  lowering  of  every  valley,  tlierefore  the  bed  of  every  valley 
is  flat  and  alluvial  at  the  end  next  the  sea.  But  besides  this  marine 
or  main  alluvial  plain,  a  valley  may  have  any  number  of  what  I  have 
called  patches  of  alluvial  plain  at  any  distance  from  the  sea.  These 
patches,  as  I  have  had  the  honour  to  say  in  the  Gbologioal  Maga- 
zine,^ occur  above  every  hard  stratum  wliich  crosses  the  course  of 
the  vcdley  or  river,  and  which  stops  for  a  time  the  lowering  of  the 
valley  or  river  bed.  Eain  and  the  river  then  form  a  horizontal  flat 
on  the  comparatively  soft  strata  above  the  gorge,  and  an  alluvium  on 
the  flat.  When  the  gorge  is  deepened  and  widened,  the  alluvium 
above  is  cut  through,  and  disapj)ears,  leaving  only  two  parallel  torraoes, 
and  a  new  flat  and  a  new  alluvium  are  begun  at  a  lower  leveL  Lord 
Milton  gives  a  drawing  of  the  paitdlel  terraces  on  the  Fraser  river 
which  illustrates  this  tlieory  (see  Plate  X.).'  The  terrace  next  the 
river  is  now  in  actual  formation  from  the  annual  overflow  of  tiie 
river  and  the  run  of  the  sides  of  the  valley  and  the  old  terraces. 

1  Geol.  Mag.,  Vol.  III.  p.  519. 

3  The  accompanying  en«^raving  has  been  most  oblinngly  lent  for  the  iUustntioii  of 

Colonel  Grcenwootrs  paper  by  Viscount  Milton  and  Dr.  W.  fi.  Cheadle.     It  it  one 

of  the  numerous  illustrations  to  their  interesting  work,  entitled,  **  The  North-Weit 

Passage  by  Land.    Being  a  narrative  of  an  Kxpedition  from  the  AUantic  to  the 

PmuSc"   8fo,   London,  1866.    PubliiOied  by  Messnu  Cafltell,  Fetter,  snd  Galpia. 
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The  terrace  next  &boTe  u  the  last  fonnei},  and  the  tsfaMMt  tano*  li 
tiie  first  foTTued.  The  conUal  raotrntBOM,  od  wfaiA  A*  imhIm  «C 
Hie  t«rracea  rvBt,  eiiat  on)}-  b«aase  A»j  ara  hai^nr  ttai  tiM  bdh 
wbicb  AaK  formerly  Borroiinded  (hem ;  aad,  aa  1  Wv*  Mid  •(  ttik 
Weald  Hill  and  tlie  North  and  South  Ddw 


cavators,  air  and  moistore,  r&in  and  rivers,  h&va  ■•  Mnh  finat 
these  cones  as  the  aculpior  has  fonned  the  ttatoe  oat  vt  Aa  nriat 
or  Camra  block.  Ana  the  human  and  the  nattml  OpvtMiB  kaM 
worked  un  the  same  principle — that  is,  bjtbe  abstnWtiaBCf  WtHHd 
fobk  Aad  tiMn  «*M  ibaid  oat  %  WMriBt—l  wowMnt  of  <te 
wanow  SMM  whioh  iMtM  mdArt  by  ft*  dtaM^nftn  flf  Iki 
ilwMiJiiHi  iiiil  till  iiiiiifw  iif  niii  nil!  liiiii  llien  oanM^knr* 
WT,  fta^  ttia  ■laMiiiifi  ara  by  no  awMafta  mmww  rf  thia  J». 
ndattn,  nm  Aof  hnv  theMaalrw  bean  vflUiiiff  anr^  fir  "■■ 


long.      These  simple  yet  gullmie  tr\Aa  an  beneath  «Im  « 

of  poor  marvel- seeking  human  aatmn.  Ve  HSet  1 
clyno,  or  a  glacial  epoch,  or  a  "gmval  period***  te 
eveiy  heap  of  rain-waah.  In  his  dOMK^nM  rf  Am 
raoea  of  the  QjDialaj'a,  Dr.  Hooker's  fiuti  «Mllf  « 
tny  theory,  that  from  the  alternation  of  bl>d  au  ■> 
valleys,  an  alternation  of  gorge  and  oDarid  1 
gorge  sinks  and  widens,  tlie  Hlluvimn  above  is  cnt  into  two 
Miallel  tertaces.  WhQe  on  the  Tambor  river  (page  199,  toL  i.'). 
Dr.  Hooker  njs  :  "  I  waa  almost  atartled  with  the  andden  dumge 
from  a  ^oomy  gorge  to  an  open  flat"  Page  191,  he  teys :  "  Above 
theae  goigea  an  enormooa  aocnmnlatioaa  ol  rooks,  esparaaOy  at  the 
omtflnence  of  lateral  vaJUyi,  where  they  rest  upon  little  flata  like  the 
lireT  terraces  of  the  Mywa."  Now  theae  "  lateral  vaUeye  "  (longi- 
tudinal as  r^ards  the  stretch  of  the  strata)  are  simply  the  coaaequenoe 
of  the  eronon  of  rain  and  rivers  in  die  soft  strata  above  or  fariiind 
the  hard  gorges,  aa  I  first  said  of  the  lateral  valleys  in  the  Weald 
day  above  or  behind  the  gorges  of  the  North  and  Sonth  Downa.  In 
bis  description  of  the  terraces  of  the  Yaogma  valley  (page  219, 
voL  L  tUd.),  Dr.  Hooker  begins  vrith  a  gorge:  "The  scenery  waa  wild 
and  very  grand,  our  route  lying  through  a  narrow  goi^  choked  with 
|Hne  treea,  down  which  the  river  roared  in  a  furious  torrent"  "  The 
path  waa  very  bad  ;  often  up  laddera  and  along  planks  lashed  to  the 
&oes  of  precipices,  and  overiiaoging  the  torrent  which  it  cniaaed 
several  times  by  plonk  bridges."  Above  this  gorge,  and  above  other 
"  contracted  parts  of  the  valley,"  come  his  tmppoaed  ancient  lake  badi 
and  the  parallel  terraces  which  he  depicts,  and  of  which  he  says 
(paige  233) :  "  On  the  opposite  flank  of  the  valley  were  several  ter- 
noes,  of  which  the  highest  appeared  to  telly  with  Uie  level  I  occupied, 
and  ike  Uweat  vuu  raited  eer^  UtUe  above  the  river ;  none  were  con- 
tinuous  for  any  distance,  but  the  upper  one  in  particular  oould  be 

I  Hiaalajan  Joaraali.  Kola  of  ■  Natnraliit  id  Bennl.  The  Sikkim  uid  NefuL 
SMlapi.  Bt  Jote^  Dalton  fiooker,  H.D.B.N-  F.fi^.,  IjBO&im,  Vttb.  '^'dk- 
lMaatTJ<toMniny. 
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moBt  <XHispiciionBly  traced  up  and  down  the  main  Talley,  wlulat 
OD  looking  across  the  eaBtem  valle;  a  much  higher  bat  lesa  dia> 
tinotljr  marked  one  appeared  on  it"  (See  woodont,  oopied  trma 
Dr.  Hooker's  work).  In  fact,  the  terraoes  have  nothing  to  do 
with  lakes.  They  are  all  the  remains  of  ancient  allavial  plaini 
as  we  should  call  them,  or  of  "  river  hanghs,"  as  the  Scotch  would 
call  them;  and  "the  lowest  very  UtUe  above  the  river "  is  s  rivar 
haugh  now  in  actual  formation  firom  the  yearly  floods  of  the  river, 
and  &am  the  waste  and  erosion  of  the  terraces  above  it.  And  all 
these  terraces  are  at  this  moment  on  their  way  to  the  allnviams 
below,  to  tiie  delta  of  the  Ganges,  to  the  bay  of  Bengal,  and  to  the 


Indian  Ocean,  under  convoy  of  ram  and  rivers,  as  much  as  the  mn  9€ 
every  other  hill-sido  is  on  its  way  to  the  valley  below,  and  from  &0 
valley  below  to  the  sea  at  the  end  of  the  valley.  The  terraoes  are 
for  a  time  arrested  by  the  hard  gorges  ;  but  as  the  hard  gorges  go.  the 
terraces  go.  So  far  Dr.  Hooker's  facts  and  my  theories  agree.  At  page 
223,  t6td.,  Dr.  Hooker  tells  lis  that,  "being  familiar  with  i«a  ice  and 
berg  transport  during  my  voyages  in  the  south  polar  regions,"  ha 
theory  is  that  somitropical  In^n  land  must  have  been  formed  unders 
polar  sea;  and  that  once  upon  a  time  "agladal  ocean  stoodhigh  on  tb 
Himalaya,  made  fiords  of  the  Valleys,  and  floated  bergs  laden  with 
blocks  from  the  lateral  gulleys,  which  the  winds  and  currents  would 
doposit  along  certain  lines." 

Yet  if  I  wished  for  facU  in  favour  of  the  pretent  erosive  powers  of 
subaerial  agents,  t^inst  that  of  ancient  glacial  sea.  Dr.  Hooker  is  the 
witness  that  I  should  call.  I  might  quote  from  almost  every  page  of 
his  journey  to  the  Donkia  Pass.  Thus  in  vol.  ii.  page  41,  be  talks  of 
"the  prevalence  of  land-slips  which  descend  soinetimea  300  feetcan^- 
ing  devastation  along  their  course.  They  are  caused  by  the  rndtingof 
t&e  ^now-beds  or  by  the  action  oE  tke  lains  on  the  rocka.    Thispheno- 


liiwfkeqpuniaiiddeitniothreaamSwiiwdaiiiL  Agwmatpige 
BqgB  nuMi  were  eT«r  aoDd  anon  prodpiUted  into  iketonenft 
iiDirttatnpaatodlTqpreidooiiiiieniatk^  Daring 

i^aoiaUj^  and  at  ai^  wlian  tbe  ofaillad  aftmoaplierio  omiente 
Hwoandod,  and  Aa  aoond  waa  noldiMipatad  aa  m  ttadaj  tfana* 
liaa  of  iheae  fiJla  waa  aii£BoieQthr  alanning.  My  XetA  waa 
d  naar  Ae  baas  of  Aa  dUff  and  ao  hi^  above  £d  ri^er  diat  I  liad 
hi  it  beyond  tba  xeadh  of  danger.  Bofc  one  morning  I  fimnd  a 
ficagnient  of  gianite  had  been  hinled  during  tbe  nuiit  to  raj 
bor ;  my  dpg  baving  bad  a  laoat  naxxow  eeoape.  rbaTeaeen 
Mr  aigMs  wa  tbe  fall  of  tbeae  atiq^dona  blooka.  into  tbe 
a  tomnt  almg  wbiob  tb^f  were  earned  amid  ftatbeiy  fiiam 
Btjr  yaida  before  aettling.**  Tfngb  78,  '*llie  riven  were  mm^ 
■I,  ine  8M  and  nvmber  <n  tbe  atonea  tbi^  rolled  along  poodnoing 
ining  tnrmoiL'*  Fi^p  97,  ^  We  were  aoddenly  ataiued  from 
ipaat  by  a  noiae  Hke  lend  tbmider,  eraab  following  oraab  and 
y  tbro^^  tbe  vallfiy.  Tbe  Pbipon  got  up  and  ooolly  aaid/tbe 
aie  falluDf^  it  ia  time  we  were  OT^  it  will  rain  aoon.*  Tbemouit 
ap  bad  \y  tbia  time  ao  aoounolated  aa  to  be  oondenaed  in  xain 
^.dJBi  of  Ohnmiomo  and  Kinbbinjbow  wbidi  looaened  and  ]gKe- 
bad  avalannhea  of  zodka  and  anow.  We  prooeeded  amidat 
flbjg^  iooa  apooeeded  b^  xain,  tbe  roar  of  ftlling  looika  on  eitber 
jpMBeaaiiu;  aa  tbeae  inviaiUe  gianta  ^ke  to  one  anotber  in 

of  tbonoer  tbron^^  the  doada.  Hie  efieot  was  indeeoribably 
»**  Page  112,  "  Terrifio  land-slips  had  taken  plaoe  along  the 
'  oarrying  down  acres  of  rock,  soil,  and  pine-forest  into  the 
1,  and  I  saw  one  which  swept  over  100  yards  in  breadth  of 
The  bridge  at  the  Taktoong  being  carried  away,  we  had  to 
1 1000  feet  to  a  plaoe  where  the  river  could  be  crossed.  In 
places  we  had  great  difficulty  in  proceeding,  the  track  being 
rated  by  the  rains  and  landslips.  Along  the  flats,  now  covered 
\  dense  vegetation,  we  waded  often  knee  deep  in  mud."  Page 
'  Broad  flats  clothed  with  rhododendron,  alternated  with  others 
)A.  with  mud,  boulders  coid  debris  which  had  flowed  down  the 
I  on  the  west  and  which  still  contained  trees  inclined  in  all 
ions  and  buried  up  to  their  branches.  Some  of  these  deb^es 
iOO  yards  across  and  sloped  at  an  angle  of  2^  to  3^  bearing  on 
surfaces  blocks  fifteen  feet  in  diameter.  They  seem  to  subside 
ially,  as  I  perceived  they  had  left  marks  many  feet  higher  on 
ee  trunks.  Such  deb&des  must  often  bury  standing  forests  in 
f  favourable  material,  climate,  and  position  for  bea)ming  fos- 
L"  Page  126,  ''Enormous  masses  of  rocks  were  continually 
ntated  from  the  west  side  close  to  the  shed  in  which  I  had 

up  my  quarters,  keeping  my  people  in  constant  alarm  and 
Lg  a  great  commotion  among  the  yaks,  dogs,  and  ponies." 

127,  ''Shoots  of  stones  had  descended  from  the  ravines." 

128,  "Beyond  this  the  path  crossed  the  river  and  ascended 
y  over  a  mile  of  steeply  sloping  landslip,  composed  of  angu- 
igments  of  granite,  which  were  constantly  fjEdling  from  above 
rere  extremely  dangerous."    Page  153,  -'  The  wbm.e  v^<^3  ^^ 

)L.  XT. — no.  xxxr,  \K 
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buried  under  a  torrent  or  deb&de  of  mud  and  boulders,  and  balf  a 
mile  of  its  course  was  damned  up  into  a  deep  lake.**  Page  154,  "  I 
met  my  friend  on  the  other  side  of  the  mud  torrent."  Page  184,  "  I 
descended  obliquely  down  a  veiy  steep  slope  over  upwards  of  a 
thousand  feet  of  debris,  the  blocks  on  which  were  so  loosely  poiBod 
on  one  another  that  it  was  necessary  to  proceed  with  the  utmost  cir- 
cumspection, for  1  was  alone,  and  a  false  step  would  almost  certainly 
have  been  followed  by  breaking  a  leg.  The  alternate  freezing  and 
thawing  of  rain  amongst  these  masses  must  produce  a  constant  down- 
ward motion  on  the  whole  pile  of  debris  (which  was  upwards  of  2000 
feet  high)  and  may  account  for  the  otherwise  unexplained  pheno- 
menon of  continuous  shoots  of  angular  rocks  reposing  on  very  gentle 
slopes  in  other  places." 

So  far  for  the  present  eronon  of  rain  and  rivers.  For  the  preteiU 
deposit  from  them  take  Dr.  Hooker's  description  of  the  Cosi  (of  which 
the  Yangma  is  a  tributary)  where  it  runs  out  of  the  Himalaya  and  into 
the  Ganges,  page  86,  vol.  L,  *'  Even  at  this  season  (April,  the  end  of 
the  dry  season)  the  enormous  expanses  of  sand,  the  numerous  abift- 
.  ing  islets,  and  the  long  spits  of  mud,  indicate  the  proximity  of  soma 
very  restless  and  resisQess  power.  During  the  rams  Hie  scene  nnist, 
indeed,  be  extraordinary  when  the  dosi  lays  many  miles  of  land 
under  water  and  pours  so  vast  a  quantity  of  detritus  into  the  bed  oT 
the  Ganges,  that  long  islets  are  heaped  up  and  swept  away  m  a  fern 
t  Aatir«  ;  and  the  latter  river  becomes  all  but  unnavigable.    Boats  ar» 

/~^|paught  in  whirlpools  formed  without  a  moment's  warning,  and  annk 

^  - '  Jare  they  have  spun  round  thrice  in  the  eddies." 

As  I  have  said  in  '^Rain  and  Bivers,"  what  is  everlastingly  oMcmimg 
through  the  air  as  vapour  from  the  sea  is  everlastingly  de$eendmg 
through  the  air  as  rain  on  the  land.  This  continuous  circle  of  causes 
is  always  washing  the  land  into  the  sea.  And  it  is  fire  only  which 
keeps  our  heads  above  water.  Fire  is  the  quarryman  that  is  ever 
raising  the  block,  the  entire  land,  above  the  sea.  Bain  (with  atmo- 
spheric erosion)  is  the  chisel,  which  in  the  hand  of  the  Almighty 
artificer,  is  for  ever  sculpturing  the  block, — ^that  is,  shaping  the 
entire  surface  of  the  land,  even  to  the  topmost  pinnacle  of  the  highest 
snowcapped  mountain,  for  snow  is  frozen  rain. 

BsooxwooD  Park,  Aulbsvobo^ 
9M  March,  1867. 


I. A  Bbixp  Account  of  thx  "Thxsaubus  Silubious,"  with  a 

FEW  Facts  and  Infsbxkoxs.    By  J.  J.  Bigsby,  M.D.,  F.G.S.,  eto. 

[Proc.  Royal  Societj,  February  21,  1867.] 

THE  "Thesaurus  Siluricus"  is  a  general  view  of  Silurian  life,  as 
far  as  now  known,  in  the  form  of  a  table.    After  mentioning  the 
genus  (taken  alphabetically),  its  author,  and  the  date  of  its  estaUish- 
ment,  the  species  are  successively  named,  and  treated  of  under  four 
or  more  heads,  along  one  and  the  same  ruled  line.    First  cornea  the 
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Murt  of  the  stage  in  which  it  oocnrs,  then,  in  a  given  order,  its 
uithor  and  locality,  or  localities,  in  the  oolomn  indicative  of  its 
nroper  stage.  The  ''  Thesaurus  "  contains  7553  species,  and  there- 
bze  gives  abundant  scope  for  profitable  study ;  but  probably  it  does 
not  give  the  tithe  of  the  whole  Silurian  life  yet  lying  buried  in  the 
vQds  of  the  Arctic  Circle,  of  Hudson's  Bay,  Labrador,  the  two 
bnericas,  Scandinavia,  Australia,  India,  eta 

The  author  acknowledges  many  valuable  corrections  and  sugges- 
ions  made  by  Messrs.  J.  W.  Salter  and  Bobert  Etheridge,  who  have 
arefully  gone  over  the  manuscript :  he  has  also  received  several 
mpubluhed  contributions  relating  to  the  Silurian  Fauna  and  Flora 
rom  foreign  Palaeontologists.  In  this  brief  account  of  the  Thesau- 
118,  the  author  gives  numerous  tables  of  the  general  results  arrived 
i.  One  table  shows  the  number  of  species  common  to  regions  very 
emote  from  each  other,  some  of  them  being  antipodal — a  fact  which 
diB  the  more  forcibly  from  the  tenacity  with  which  a  large  part  of 
KXnrian  life  clings  to  locality  as  well  as  to  horizon.  Tiius,  179 
pecies  are  common  to  Europe  and  America ;  5  species  to  Europe  and 
kortralia ;  6  species  to  America  and  Australia,  etc. 

Another  table  gives  a  synoptical  view  of  Silurian  life,  with  special 
dEerence  to  vertical  range  or  recurrence.  The  orders  yary  greatly 
a  xespect  to  recurrency.  There  is  none  among  fossil  fish.  In 
T§Miied  it  is  only  3  per  cent.,  in  Oomophoeeras,  5  per  cent.,  and 
I  greatest  in  Strophomenaj  being  31  per  cent.  The  author  has 
»repared  a  number  of  inferences  in  regard  to  recurrence.  Among 
rhich  are  the  following:  Species  do  not  often  change  their  horizon, 
lol  even  when  plcLced  in  countries  far  apart ;  the  same  species  may  he 
ifpieal  of  a  single  horizon  in  one  country  and  recurrent  in  another;  the 
mmber  of  recurrent  species  measures  the  amount  of  change  in  conditions, 

Bespecting  Extra-Epochal  Recurrence,  the  author  states  that  133 
Silurian  species  may  be  regarded  as  recurring  above  the  Silurian 
leds  ;  witli  the  exception  of  Chonetes  sarcinulata,  they  all  stop  within 
he  Devonian  period.  The  greater  part  of  these  recurrents  are  of 
ow  rank:  20  are  Brachiopoda,  11  Zoophytes,  1  Amoi-phozoon,  7 
gasteropoda,  3  Caphalopoda ;  1  Trilobite. 

These  species  are  very  migratory — few  being  found  in  two  epochs 
n  the  same  country,  but  in  different  countries. 

[The  Koyal  Society  having  voted  £200  in  the  aid  of  the  printing 
tf  Dr.  Bigsby's  Thesaurus,  we  understand  the  veteran  author  intends 
o  incur  the  further  expense  (probably  £300  additional)  himself.} 


n. — Oligockne  Deposit  in  Hungary. — ^At  a  meeting  of  the 
!mp.  Geol.  Institute  of  Vienna,  held  on  February  5th,  1867,  M.  de 
Iantken  read  a  paper  on  some  Oligocene  strata,  exposed  in  a  shaft  ^ 
ecently  sunk  at  Sarisap,  near  Gran,  in  Hungary.  The  strata,  which 
ire  of  brackish  and  marine  origin,  attain  a  thickness  of  156  feet. 
rhe  brackish  beds,  consist  of  sandy  plastic  clay,  characterised  by  the 
presence  of  Ceriihium  margaritaceum,  Melanopsis  ancillarioides,  Cyrena 
emi-BiricUa,  Desh.,  BosaUna  Viennensis,  d'Orb.,  and  se^A  oi  CWra. 
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The  marine  strata  overlie  those  of  brackish  water  origin ;  they  torn, 
however,  separated  by  a  well-marked  bed  of  clay ;  one  foot  in  thidk* 
ness,  containing,  in  great  abundance,  specimens  of  Cingvla,  closolj 
allied  to  C.  $utura,  Jmiuenf.  A  sandstone,  60  feet  in  duckneos,  4rf 
marine  origin,  covers  this  bed  of  clay;  it  contains  no  MoUnsoia 
remains,  but  portions  of  Echinida  are  met  with. — ^H.B.W. 


I. — Cataloguxs  of  ths  Silurian    Fossils  of  the  Islahd  oi 

AmTICOSTT,   with    DBSOBIFTIONS     of    new    GENXBA    and     SPSOIMb 

By  E.  Billings,  F.G.S.,  Paladontologist  to  the  Geological  Sumof 
of  Canada.     8vo.,  93  pages.    Montreal,  Nov,  1866. 

THIS  brochure  is  the  continuation  of  the  ''PalaBozoio  Fossils,*'  d 
426  pages,  by  the  same  author;  of  which  the  last  sheaii 
appeared  in  1865.  It  contains  descriptions  of  two  new  genera  ailfl 
104:  new  species  of  mollusca,  Crustacea,  etc.,  from  the  Hudson  RiFei; 
Anticosti,  Clinton,  and  Niagara  groups  of  Canada,  in  connection  wUb 
general  remarks  of  a  novel  character  upon  the  synonymy  of  flie 
American  and  English  older  Palasozoio  rocks.  Mr.  Billings,  though 
very  modest  and  rarely  appearing  in  public,  has  within  the  past  tai 
years  been  greatly  instrumental  in  advancing  our  knowledge  iU 
American  PalaBOzoic  geology.  It  was  almost  universally  beliaved 
that  the  enormous  thickness  of  strata  called  locally  the  "Quebec 
Group,"  and  extending  from  the  Gulf  of  St.  Lawrence  to  A1a1^^«m^ 
was  of  Middle  Silurian  age ;  but  Mr.  Billing's  descriptions  of  foasiifl, 
fortified  by  the  opinion  of  M.  Barrande,  have  convinced  the  wliolc 
world  that  the  series  is  not  Middle  Silurian,  nor  even  the  equivalent 
of  the  Lingula  flags  (Potsdam),  but  that  it  forms  a  new  group  nol 
before  recognized,  of  about  the  epoch  of  the  Lower  Llandeilo.  An 
idea  of  Mr.  Billing's  ability  and  industry  may  be  gathered  from  Um 
ifact  that  he  has  described  not  less  than  43  new  genera  and  87C 
species  of  new  Paleozoic  fossils ;  and  there  are  many  others  in  fail 
hands  awaiting  description.  It  is  very  creditable  to  the  ezeouti^ 
capacity  of  Sir  W.  E.  Logan  that  the  Survey  imder  his  chaige  hai 
collected  so  many  rare  fossils,  and  arranged  them  in  their  propei 
stratigraphical  horizons,  or  rather  intercalated  new  epochs  m  the 
Silurian  almanac.  We  trust  these  preliminary  notices  will  be 
speedily  followed  by  such  accurate  engravings  and  elaborate  d^ 
scriptions  of  the  new  forms  as  their  importance  demands,  and  such  as 
will  reflect  honor  upon  the  liberality  of  the  Canadian  Government. 

We  will  now  present  a  table  of  the  revised  nomenclature  of  the 
North  American  older  strata,  and  their  synonymy  with  the  EngUdi 
formations,  as  enunciated  in  this  pamphlet. 

'   1.  Clinton,  or  dinrionB  three  and  four  of  the  Anticosti  groups ...    IT.  lAandowf 

2.  ^ticosti,  dirisions  one  and  two         L.  LlandoTefj 

d.  Oneida  conglomerate,  and  Medina  S. 

.    4.  Hudson  Rirer  and  Utica  slates  Caradoc 

6.  Trenton  limestone 

'  6.  Birda-ejre  and  Black  RiTer 
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.  7.  Ghaty  limeitoiie         U.  LUndeilo 

S.  Sfllerj  \ 

9.  Jjmon  I  Qnebeo 

10.  lAmn    )  ,•,        ...        ^        L.  Llandeilo 

11.  U.  Ctldfaroiii 

12.  L.  CaldferouB U.  Tremadoo 

IS.  U.  PotBdam      —  L.  Tremadoc 

14.  L.  Potidam      U.  Lingula 

14.  St  John's  group  ,  L.  Idngula 

Hie  whole  agpect  of  No.  1  is  very  much  like  that  of  the  U.  Llan- 
doreiy,  especially  in  certain  Strophomena,  Leplana,  Pentamerus, 
BkiMamdima,  Spirifera,  Oyrtia,  and  Leptoccdia,  The  L.  Llandoveiy 
i«  like  No.  2,  because  it  contains  a  curious  admixture  of  both  IJpper 
«Dd  Lower  Silurian  types.  No.  10  is  connected  with  the  L.  Llandeilo 
or  Skiddaw  by  a  great  development  of  Oraptolites.  No.  10  carries 
a  fiunia  very  distinct  from  Nos.  7  and  12,  with  which  it  has  been 
heretofore  confounded,  containing  220  species  (51  graptolites). 
iRiOu  12  is  the  original  Calciferous  Sandstone  of  N.Y.,  and  finds  its 
nearest  analogue  in  the  Durness  limestone  of  Scotland.  No.  15  is 
identioal  with  the  Lower  Lingula  flags,  as  determined  by  the  Parad- 
JMilui.  These  are  considered  to  be  quite  satisfactorily  paralleledr; 
tha  other  groups  upon  the  same  lines  are  supposed  to  nave  been 
■wrly  equivalent,  because  they   come    between  others  that  are 

.  The  Trenton  limestone  has  been  paralleled  heretofore  with  the 
Uandeilo,  with  whicn  it  has  scarcely  any  pal83ontological  character 
in  common.  It  abounds  in  Cystidea  and  Asteridcd^  Ehynchonella, 
Skrophamena,  and  Zoophyta  of  the  group  Zoaniharia  rugosa,  and  thus 
IB  more  nearly  allied  to  the  Caradoc.  The  Sillery  and  Lauzon 
divisions  are  very  sparingly  fossiliferous.  The  stratigraphical 
relations  of  the  Levis  formation  are  best  shown  in  Newfoundland, 
where  the  same  fauna  as  that  near  Quebec  appears  in  slightly  inclined 
itrata,  but  above  the  true  calciferous  as  well  as  an  intermediate 
group  unlike  anything  elsewhere  known.  The  Levis  in  Newfound- 
land is  1400  feet  thick ;  the  Upper  Calciferous  1300,  and  the  Lnver 
Calciferous  1800.  The  middle  group  contains  the  European  genera 
Acrotretra,  Nileua,  Holametopus,  and  Ampyx,  which  extend  into  tlie 
following  formations  also.  No.  13  is  what  has  hitherto  been  known 
as  the  Potsdam  sandstone  of  N.  Y.  Can.  W.,  Minnesota,  etc; ; 
CUsteropods  and  Cephalopods  make  their  first  appearance  here. 
No.  14  is  known  only  in  the  sandstones  and  limestones  of  Belle  Isle, 
and  the  **  Greorgia  slates "  and  "  Ked  sand-rock "  of  the  Vennont 
Survey.  They  are  characterised  by  the  presence  of  Olenellus, 
Baihynotus,  and  certain  species  of  BathyuruSy  CoTWCoryphe,  Oholella, 
and  Camerella,  The  lowest  group  (No.  15)  only  contains  Paradoxides. 
It  has  been  found  near  the  Atlantic  coast  in  Newfoundlan<L  New 
Brunswick,  and  Massachusetts.  In  New  Brunswick  it  is  3000  feet 
thick  and  covers  other  sedimentary  deposits,  and  probably  in  Massa- 
chusetts.    It  is  certainly  newer  than  the  syenite  of  Massachusetts. 

It  is  suggested  as  worthy  of  consideration,  whether  a  break  in 
one  country  may  not  be  synonymous  with  a  group  m  ^xv.oV)tiet  \ 


/ 
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especially  as  the  breaks  iii  England  are  more  nomerotis,  and  the 
formations  less  abundant  than  in  America.  Until  the  disoovery  of 
Nos.  8  to  11,  no  one  suspected  that  the  palceontological  break  between 
7  and  12  was  of  any  consequence.  Now,  it  appears  that  this  break 
in  New  York  represents  three  or  four  large  groups  of  strata  600  to 
800  miles  away.  Much  more,  therefore,  may  a  break  in  England 
n^present  a  formation  in  America,  and  vice  versa. 

Singularly  enough  the  establishment  of  a  zone  of  life  below  the 
Potsdam  of  America  is,  in  agreement  witli  the  views  of  ProfessoT 
Emmons,  who  as  long  ago  as  1842  maintained  the  existence  of  a 
system  which  he  called  Taconic,  and  correlated  it  with  the  Cambrian 
of  England.  A  part  of  the  strata  included  in  Mr.  Billings'  Lower 
Potsdam  were  labelled  Taconic  by  Emmons  twenty  years  ago.  Al- 
though many  of  the  so-called  Taconic  strata  are  unequivocally  Lowa: 
Silurian,  the  question  seriously  presses  upon  us  whether  Nos.  14 
15,  with  perhaps  other  formations  connected  with  them,  ou^t 
to  be  called  Taconic  at  the  expense  of  both  Siluricoi  and  Cambrian. 


n. — An  Elementary  Treatise  on  Quartz  and  Opai^  moLUDDi 
THEIR  varieties,  eto.      By  George  William  Traill,  G.SJ&S  • 
Edinburgh  :  Maclachlan  and  Stewart     London :  Simpldn,  Mac^' 

shall  and  Co. 

WHY  this  little  book  has  been  published  we  are  at  a  loss  to  oodb-  -^ 
ceive,  as  it  is  not  written  in  a  popular  manner,  nor  does  it 
cmy  gap  in  mineralogical  literature.  Students  of  mineralogy 
find  in  the  several  manuals  on  this  subject,  already  pnblished,  all 
is  to  be  found  in  this  work ;  and,  indeed,  in  some  of  them,  muc 
more.  In  his  Preface,  the  author  says  that  quartz  and  opal  hold 
prominent  place  in  most  collections,  and  are  well  suited  to 
an  independent  treatise.  We  agree  with  him,  provided  alway^^ 
that  the  treatise  includes  a  complete  epitome  of  all  the  invest*-^ 
gations  that  have  been  made  upon  the  subject  up  to  the  time  <^^ 
its  publication.  But  in  this  book  no  mention  is  made  of  the  r^^' 
suits  of  the  very  complete  studies  of  M.  Des  Cloiseaux  upon  ih* 
crystallography  and  other  physical  properties  of  this  mineral,  whiof 
is  to  be  found  in  his  "  Manuel  de  Mineralogie,"  the  first  part 
which  was  published  in  1862 :  and  more  in  detail  in  Vol. 
of  the  "  Annales  de  Chimie  et  de  Physique,"  and  in  varioas  mer  -* 
moirs  presented  to  the  Academy  of  Sciences  of  Paris ;  nor  to 
researches  of  Dr.  E.  Weiss  on  the  crystallisation  of  quartz — all 
which  would  have  afforded  materials  for  some  very  instnictiv< 
ohaptors.  The  former  eminent  mineralogist  has  arrived  at  the  oon  — 
elusion  that  a  simple  crystal  of  quartz  is  of  very  rare  occurrences^* 
He  shows  that  the  apparently  simple  crystals  from  Buxton  in  Derby- 
shire, Dauphine,  Traversella,  and  other  localities,  are  really  madi 
The  important  phenomena  of  circular  polarisation,  so  peculiar 
quartz,  and  the  curious  structure  of  amethyst,  the  author 
in  a  few  sentences,  while  the  interesting  varieties  called  right 
left  banded  quartz  are  not  even  Taen\ioxL<^.    The  various  min< 
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endosed  by  quartz  during  the  prooess  of  orystallisation  are  simply 
enmneratedy  no  attempt  being  made  to  explain  the  probable  mode  in 
which  such  hair-like  crystals  as  those  of  rutile,  asbestos,  etc.,  are  en- 
dosed,  those  of  the  former  often  crossing  each  other  at  various  angles. 
In  the  British  Museum  is  exhibited  a  very  instructive  series  of  crystals 
and  maasee  of  quartz  with  enclosed  minerals,  conspicuous  among 
which  is  a  laige  crystal,  said  to  be  from  Brazil,  enclosing  a  large 
cavity  containing  a  fluid,  in  which  are  some  smidl  loose  crystals  of 
inm  pyrites.  The  same  crystal  also  encloses  several  distinct  doubly 
terminated  crystals  of  quartz,  and  the  impressions  of  some  large 
tabular  crystals  which  were  probably  mica.  Another  interesting  ex- 
ample of  an  Enhydros  in  the  same  collection  is  a  small  nodule  of 
translucent  chalcedony  about  two  and  a  half  inches  long  by  one  and 
a  half  wide,  which  is  three  parts  filled  with  a  fluid,  no  doubt  water. 
This  was  found  near  Salto,  in  Uruguay,  by  W.  G.  Lettsom,  Esq.,  and 
probably  represents  one  stage  in  the  formation  of  agates. 

Small  but  perfect  rhombohedrons  of  a  red  colour  have  been  found 
in  the  calcareous  geodes,  ''  potatoe-stones,"  of  Somersetshire,  and  en- 
closing peroxide  of  iron,  at  Wolfs  Island,  Lake  Onega,  Government 
of  Olonetz,  Bussia.  The  author  places  silicious  sinter  with  quarts, 
whilst  all  reliable  analyses  show  it  to  be  hydrous ;  and  its  nearly 
complete  solubility  in  caustic  potash,  together  with  its  low  density, 
point  to  the  species  opal  as  its  correct  place.  He  also  states  that 
aventurine  is  often  imitated  in  glass.  Is  he  not  aware  that  the  glass 
is  the  true  aventurine,  the  name  being  adopted  for  a  variety  of  quartz 
which  was  somewhat  similar  in  appearance  ?  A  Frenchman  dropped 
some  copper  filings  accidentally,  par  aventure,  into  a  fused  vitreous 
mixture,  and  gave  the  name  aventurine  to  the  glittering  mass  which 
resulted  from  this  accident. 

As  we  have  shown,  this  book  is  of  no  value  to  the  mineralogist, 
though  the  author  might  have  produced  a  really  useful  work  by 
giving  a  little  more  time  and  labour  to  his  subject,  so  as  to  include 
the  results  of  the  labours  of  those  who  have,  during  the  last  ten  or 
fifteen  years,  made  these  minerals  their  special  study. 
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Gkolooical  Society  of  London. — March  20,  1867. — Warington 
W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  chair.  The  follow- 
ing communications  were  read : — 

1.  "Report  on  recent  discoveries  of  gold  in  New  Brunswick.'* 
By  W.  S.  Shea,  Esq.  Communicated  by  the  Right  Hon.  the  Earl  of 
Carnarvon. 

Mr.  Shea  gave  in  his  report  a  detailed  account  of  his  explorations 
into  the  gold-bearing  gravels  of  certain  river  valleys  in  the  counties 
Victoria,  Northumberland,  Carle  ton,  and  York,  in  Central  New 
Brunswick.  He  had  been  enabled  therefrom  to  draw  the  following 
inferences : — (1)  That  the  gold  in  these  alluvial  deposits  is  derived 
from  the  quartz- veins  penetrating  the  rock  of  the  district  *,  {^\  W^ 


91fr  Heport^  and  Proeeedkfys. 

the  gravel,  wliioh  oontains  pebbles  of  all  suee,  was  derived  from  the 
disintegration  of  the  rooks  of  the  distriot ;  and  (8)  that,  judging 
from  the  richness  in  gold  of  paying  drift  in  California,  it  ia  probable 
that  these  auriferous  gravels  will  pay  also. 

2.  **  On  the  discovery  of  Goal  on  &e  Eastern  Slope  of  the  Andea."* 
By  W.  Wheelwright,  Esq.  Communicated  by  Sir  B.  I.  Murohiaon, 
Bart,  K.C.B.,  F.B.S.,  etc. 

In  this  paper  the  author  reported  the  occurrence  of  beds  of  Coal 
on  the  eastern  slope  of  the  Andes,  between  the  cities  of  Cordova 
and  San  Juan,  about  twenty-five  leagues  east  of  the  latter  eity. 

8.  **  On  the  presence  of  Purbeck  Beds  at  Brill.  Buckinghamflliire.' 
By  the  Bev.  P.  B.  Brodie,  M.A.,  F.G.S. 

The  existence  of  the  Purbeck-beds  at  Brill  not  having  been  yet 
accurately  determined,  the  author  recorded  their  oocurrenoe  in  fliat 
locality,  which  he  had  been  able  to  ascertain  by  finding  Uocte 
containing  several  species  of  Purbeck  freshwater  sheila,  eapeoiaUy 
Paludina  ttibangfdata  and  Cyrena  media. 

4.  ''On  the  Lower  Lias,  or  Lias-conglomerate  of  OlamoigaB- 
tbiie."  By  H.  W.  Bristow,  Esq.,  F.B.S.,  F.G.S.,  of  the  Geological 
Survey  of  Great  Britain. 

The  object  of  this  communication  was  to  show  that  the  more  or 

less  conglomeratic  strata  immediately  underlying  the  ordinary  Lias 

limestone  on    the  coast  of   Glamorganshire,  between   the'  Bivw 

^     Qgmore  and  Dunraven  Point,  do  not  belong  to  the  jEOiagtio  aeriee,  aa 

has  been  supposed,  but  to  theJLias.  *' 

The  Sutton-stone  of  Sutton  anS^The  so-called  Southemdown  series 
(seen  in  the  clifis  under  the  hamlet  of  that  name)  constitute,  in 
reality,  but  one  series,  the  stratigraphical  position  of  which  is  proved 
by  reference  to  the  sections  at  Cwrt,  near  Langan,  at  St.  Mary  Hill 
Common,  west  of  Trymynydd,  and  at  the  Stormy  Cement  Worics, 
where  it  immediately  overlies  the  BhsBtic  series,  while  its  palncmto- 
logical  affinity  with  the  Lias  is  proved  by  the  occurrence  throughout 
its  entire  thickness  of  the  most  characteristic  shells  of  that  formation, 
viz.,  Chyphaa  inctfrva,  Ostrea  Liiusiea,  Lima  giganiea  and  ^mmomte§. 

These  conglomeratic  strata  extend  over  a  Isjrge  area  from  Sutton 
to  beyond  Cowbridgo ;  and  wherever  the  Lias  rests  upon  Carboni- 
ferous Limestone  or  Magnesian  Conglomerate,  it  assumes  an  ab- 
normal lithological  character,  and  becomes  more  or  less  conglomeratic. 
2  The  replacement,  in  this  district,  of  the  ordinary  calcareoua  and 
J  argillaceous  sediments,  of  which  the  Bhsdtic  and  Liassic  series  are 
jl  usually  composed,  in  the  former  case  by  sandstones,  and  in  the 
.'  I  latter  by  conglomerates,  indicates  that  they  are  the  near-shore  and 
f  shallow-water  deposits  of  am  area  that  now  forms  part  of  South 
Wales,  and  which  was  partially  undergoing  slow  depression,  during 
the  deposition  of  the  Lias. 

After  noticing  the  occurrence  of  lead-ore  (Galena)  in  these  beds^ 
the  term  Lias  Conglomerate,  originally  applied  to  them  by  Sir 
Henry  De  la  Beche,  was  proposed  as  being  sufficiently  precise  and 
distinctive,  the  name  Infra-lias,  by  which  they  are  sometimes  denoted^ 
ieing  objected  to,  as  being  both  vague  and  misleading.    * 


5L  '^Oa  AwMiml  oonditioBt  of  Sbosdoh^  Depositi  WMn  oon* 
ai#Ml  wkk  OB  Bomeneldiin  and  BouUi  Waki  CJotl-bMiM;  sod 
or  Ae  a^B  of  Oe  flottmi  and  Sonilianidciwn  aeriaa."    Bj  C9iailea 

'  Thaant«»fliatdaacribeathegBoliogioal0OMitto 
00%  vUdh,  ia  Ua  ofiiiiioii,  ireie  vphearfad  Irv  fhe  intnuioo  of  4 
taaaWe  dyka  (now  notioad  for  the  fini  time)  dnring  the  period  of 
ttolJmrlMaa.    IhaMendipoliain proved aeaidaid-banier to Oe 
iiaii  Ami  of  fte  deapor  aaa'dgyoaita  of  the  aonthy  on  whioh  Imd  Hia 
IBarpfailii  and  other  letiaakial  anfmala.     Along  Ae  aooth  aide  of 
fUa  taaiier  thne-dapoaita  ifwa  Ibrnied,  the  ''OaiboiiiftKOiia  Lime-. 
atone    ftnnitUlHUi  ur  tne  flffflr  of  tioe  ooaaD  adt  tbas  »wh^ 
*'  He  flMn  Inattnted  n  oompariaon  between  the  Bhntio  and  Uaado 
ftymatimia  wiffain  and  thoao  witlioiit  tibe  SwiMitaiitiAirft  ooal4)aaiik 
flhs  llifakneaa  of  Oe  bed%  ftom  Oe  TWaa  to  Oe  Biforior  Oo 
BMed  to  he^  onlBide  Oe  ooal-fidd,  8890  ftet,  whilat  inaide  it  wm 
mfy  189  iwt     neae  leaolti  were  obtained  firom  an  examination  of 
aamfflrone  aantinn%  wUoh  were  doaoribod  in  detail  bj  the  author. 

After,  oonaideri^g  tte  horfaontal  depoaiia  baiyond  the  Mendipei  and 
the  imeonfcmuMe  oonditiona  within  ita  ooal-badai,  tlie  anilior  die* 
tte  afaaanoal  oonditiona  whioh  axe  pxeaented  b^  depoaiCa  of 
an,  what  thejraxe  intiimitabr  oonneoted  wim  the  ^Oaiv 
I  lameatone."  In  fte'CBiarteniooae  lead-mine  a  depoalb  of 
ahq^y  tweNe  feet  in  tfaiokneaa.  and  oontaining  liaanc  aheUa,  waa  ateited 
to  oocmr  at  a  deptli  of  260  feet  in  the  Garboniferoua  Limestone. 

Among  the  osganio  remains,  three  species  of  terrestrial  aheUs, 
zeferable  to  the  genera  EieUx,  VerUgOy  and  ProBerpma,  and  a  Ghara- 
aeed,  were  disooTered.^ 

The  author  oondiided  by  pointing  out  the  peoaliarities  presented 
bjrthe  Liassio  strata  in  Glunoiganshire,  with  special  reference  to  the 
stratigraphical  position  of  the  Sutton  Stone  and  the  Conglomerates 
of  Bioccuitle,  eto. 

IL— April  S,  1866.— Warinjp;ton  W.  Smytii,  Esq.,  MJL,  F.B.S^ 
fineaident,  in  the  Chair.  Hie  rollowing  oommmiications  were  read : 
1.  "  Bemaiks  on  the  Drift  in  a  part  of  Warwickshire,  and  on  the 
eridence  of  glacial  action  which  it  affords.''  By  the  Bev.  P.  B. 
BroQie,  m.A.,  jr.Gr.S« 
•  Hie  later  Drift-deposits  in  the  district  treated  of  occur  along  the 
iFalley  of  the  Avon,  and  consist  of  the  usual  sands  and  grayels,  with 
Mammalian  remains;  but  as  yet  no  Flint  Implements  have  been 
discovered  in  them.  The  author  enumerated  the  different  kinds  of 
rook  i^resented  by  pebbles  or  fossils  in  the  gravel,  and  referred  to 
the  abundance  of  flints,  and  the  occasional  occurrence  of  pieces  of 
chalk  in  the  gravel  as  proof  that  their  mode  of  conveyance  was  by 
ioebeiga,  unless  it  be  conceded  that  the  Cretaceous  formation  at  one 

lime  had  a  much  further  extension  northwards.    Hie  abundant 

• 

1  ffisM  th«  nading  of  this  paper,  Mr.  Moore  writei  me  (April  7tii),  **  Additional 
•fidnee  ia  eoniimiatioa  of  a  Mendip  land-area  haa  tomed  np,  namely,  ihcAla  ^ 
rimmrHi,  r^kaUh  and  EpkwHa;  aboihmi  tiw  CliartttboQaa  vka.**-^&n^ 
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quartzoae  pebbles  occmring  in  the  drift  of  Warwickshire  have  re- 
cently yielded  fossils  identical  with  those  occurring  in  the  pebbles  at 
Budleigh  Salterton ;  and  the  author  suggests  that  they  had  a  similar 
origin  to  those  in  Devonshire. 

2.  "On  the  dentition  of  Bhinoeeros  leptarhinusJ"     (Owen).     By 
W.  Boyd  Dawkins,  Esq.,  M.A.  (Oxon.),  F.G.S. 

The  Pleistocene  species  of  Khinoceros  in  Britain  are  four  in 
number :  B.  ttchorhtntUf  Guv. ;  B.  megarhintts,  Christol ;  B.  EiruseuSf 
Falc. ;  and  B.  leptorhinm,  Owen  [==£.  hemitachus  of  Falconer]. 
The  latter  of  these  is  characterized  by  the  possession  of  a  pariiaUf/ 
ossified  septum  between  the  nares,  and  by  the  slendemess  of  its 
bones.  In  common  with  the  other  three  it  was  bicom.  Its  upper 
molar  series,  as  compared  with  the  megarhine,  is  characterised  l^ 
the  following  points : — by  the  rugosiiy  of  the  enamel  surface ;  by 
the  development  of  a  third  costa  on  the  posterior  area  of  Pm.  8,  4 ; 
l)y  the  concavity  of  the  base  of  the  external  lamina;  and  by  the 
more  vertical  direction  of  the  inner  side  of  the  cottes.  The  absence 
of  the  anterior  eombing  plate  and  the  stoutness  of  the  guard  are 
among  the  points  that  separate  it  from  the  tichorhine  molars.  The 
species  does  not  seem  to  have  existed  in  Britain  before  the 
great  Olacial  epoch,  the  remains  from  the  Forest-bed,  attributed  to 
it  by  Professor  Owen,  viewed  by  the  light  of  other  specimens, 
turning  out  to  belong  to  B,  Etruscus.  It  is  associated  with  the 
tichorhine  species  in  Wookey  Hole  Hysena-den,  with  that  and  the 
Megarhine  in  the  Lower  Brick-earths  of  Crayford,  in  Kent.  In  a 
word,  there  is  ample  evidence  to  prove  that  it  was  coeval  with  the 
Mammoth  and  tichorhine  Khinoceros,  that  it  ranged  from  Yorkshire 
through  the  eastern  counties  into  Soutb  Wales  and  the  south-west  of 
England,  and  that  it  was  very  inferior  to  those  animals  in  point  of 
number.  Its  nearest  living  analogue  is  the  bicom  Khinoceros  of 
Sumatra.  The  dentition  both  of  the  tichorhine  and  leptorhine 
species  agrees  remarkably  in  one  point,  that  it  is  more  specialized  or, 
in  other  words,  more  closely  allied  to  living  forms  than  that  of  the 
megarhine,  a  fact  that  seems  to  the  author  to  imply  that  both  came 
into  being  after  the  less  specialized  B.  megarhinus  had  ceased  to  exist 

3.  ''On  the  strata  which  form  the  base  of  the  Lincolnshire 
Wolds."     By  John  W.  Judd,  Esq.,  F.G.S. 

After  giving  a  sketch  of  the  previous  very  scanty  literature  of  the 
subject,  Sie  author  proceeded  to  describe  the  outcrop  and  the  various 
outliers  and  inliers  of  the  *'  Hunstanton  Ked  Limestone,"  which  in 
this  district  serves  as  a  well-marked  datum  line  in  the  series  of 
strata.  It  was  shown  that  this  bed,  while  maintaining  much 
uniformiiy  of  lithological  and  paleeontological  characters,  undergoes 
a  regular  attenuation  southwards,  being  30  feet  thick  at  Speeton,  14 
feet  and  upwards  in  Lincolnshire,  and  4  feet  at  Hunstanton,  thinning 
out  entirely  about  12  miles  south  of  the  last-mentioned  place. 

In  the  second  part  of  the  paper  a  general  sketch  of  the  ChaDc 
formation  in  Lincolnshire  was  followed  by  detailed  descriptions  of  a 
number  of  red  beds,  previously  confounded  with  the  Hunstanton 
Limestone,  but  now  shown  to  be  intercalated  in  the  seriee  of  the 
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brM^daBc^ '  fttnibflliiiitiiwi  mid*  ai  LoA  w  Ham  mmmtmi. 
>»k|iit|iiiB«^  il  flpcdtan  QBtb,  m-  dMdribta  Iqr  4k» 

B9it( T.;^W9lilAto^VH3^^         .-.'■.  I  ^..•.^;i: 

'  Bis  t't^ftffi^  dMidto  undii^fiiiff  tiM  HumUynlon.  liiiiiiiloiiB 
WIM^  ai«*lUuJ  agjAwip  >-«UI;  Mii^tiBdHrjBiaiaa  (imfcwTitirwit). 
Ifai^  AMrinirof  MHriMrtoBOi^'MfldilDQiMiy  Mid  tiiaTfi;'  iwitrfriagji  litfi 
■hjl  liiljgiiliim  milii  rftrrfliHIflr  Tr»*ifc^«  naijyiAnJ  Heooonuia  fcoMit 
iKilf'tiniwgilim  girtlMii  tdUUkm'^jriBi  jhnfciiii  oC  o«rtKiii'<M»ll^ 
Mflild' dtiMilr'&Mi^  iriBi  tfiit  of  ite  SwdUi-  Linier  qimmiiwni 

liibmMA'' M^'V^  'la  ttr  aortic 

Iwili  off  liuiwiikid  (ufluii  tf  Ouliliu  ■himlim  uA  ot  ^ommAniilm 

f^-n»  flitfMtf  gpttt  liite  of  ffa»  ftwOs  of  Hm  difirart  bock  wd 
'4ltadbii'^11irf  ^]iiiiiMi«M»  flMlii^  elc^  of  iiiu»*4ifllrioi^  wluok  ho  iHw- 
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IMMBtlodiio  xoS  oobtnr  of  oonio  of  tiMOL 
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r, 


jla  ifqpeBcKx,  oontajiring  xomaxioi  on  mme  «f  tlio  IboiOfl,  ahofwod 
4alrtt»>ilriIawiDg  wiea4EiKma^flpoQiea  of  SoWoibgrf  .tMnWiji  fK* 
BJPMfilVgt;  P00M  e£ndiii«y<  ind  Xiioiiltf  otvmm,  are  Neooomian,  nd 
not  JuiaBBic  forms,  as  has  hitherto  been  supposed. 

The  fourth  ordinarv  meeting  of  the  Edinbitboh  Gxolooioal 
SoontT  was  held  on  February  7th,  in  their  rooms,  6,  St.  Andrew 

•  Sqoaie, — Mr.  David  Page,  President,  in  the  chair.  Dr.  Henry 
Campbell  read  a  paper  on  ''  The  Ehizopoda,.  and  their  importance 
in  geological  formations."  The  skeletons  of  one  order  of  those 
aninialB,  the  PidfikazanUa,  were  abundantly  procured  on  almost 
every  sandy  shore,  and  the  fragile  shells  formed  the  principal  con- 
stitaents  dT  several  very  important  geological  formations.     Mr. 

<  Andrew  Ta^or  read  a  paper  on  ''  The  past,  present,  and  future  of 
ihe  Sootch  and  Welsh  mineral  oil  supplies." 

mie  fifth  ordinary  meeting  of  this  society  for  the  session  was  held 
on  Febroary  21st,  in  their  rooms.  No.  5,  St.  Andrew  Square— Mr. 
niomas  Wallaoe,  in  the  absence  of  the  President,  in  the  chair. 

Mr.  George  Lyon,  the  treasurer,  read  a  paper  "On  the  Shell  Mound 
wfaioii  was  lately  excavated  by  the  society  in  Dalmeny  Park."  He 
showed  that  the  mound  in  question  was  of  very  modem  origin,  and 

•  contained  nothing  of  any  interest  either  in  a  geological  or  an  archaao- 
Io0eal  point  of  view. 

Mr.  John  Henderson  read  a  notice,  which  was  illustrated  with 
meoimens  and  drawings,  of  "  Three  Species  of  Trilobites  from  the 
ffilnrian  Beds  of  the  Pentland  Hills."  They  consisted  of  Pkaeop§ 
Siohemt  Oahfmene  BlumenbaehUf  and  a  species,  not  yet  well  deter- 
mined,  bdonging  to  the  genus  EnerimrMt, 


S20  RqHfrU  and  Proeeedmg$. 

Mr.  D.  J.  Brown  then  ga^ve  a  short  notioe  of  the  disoov^ry  of 
iq[>ecimen8  of  Stropkomena  Wahn»tedii  in  the  Pentlandt.  This  species 
is  new  to  Britain.     It  has  been  found,  however,  in  Sweden. 

The  conclading  paper  was  on  "  The  Silurian  Beds  of  the  Pentteuid 
HUls,'*  by  Messrs.  D.  J.  Brown  and  John  Henderson.  A  descnp- 
tion  was  given  of  the  section  of  the  North  Esk  Beservoir^  and  xsoie 
than  a  hundred  species  of  fossils  from  these  beds  were  exhibited  to 
the  members  of  the  society.  The  authors  of  the  paper  gave  ihskt 
epinion  as  to  the  age  of  the  beds,  stating  that  they  considered  tliem 
to  be  both  of  Wenlock  and  Ludlow  age*  They  combated  Hf. 
C^ikie's  opinion  as  to  the  red  beds  being  the  lower  portion  of  the 
Old  Bed  Sandstone,  and  as  they  had  bodi  obtained  Ludlow  fiMaiJs 
from  them,  they  had  arrived  at  the  oandusion  that  there  are  a  series 
of  red  beds  included  in  the  Ludlow  portion  of  the  Silurian  formatien 
in  the  Pentlands.  They  also  pointed  out  an  error  in  the  QovemmeBt 
geological  map  of  the  district  The  red  beds  in  the  maps  aie 
marked  as  if  cut  off  in  the  form  of  a  triangle^  bat  Messrs.  Brown 
and  Henderson  had  traced  them  by  cutting  throu^  the  soil  <m  the 
hill  sides,  until  they  considered  themselves  justified  in  oonolnding 
that  those  beds  stretched  across  the  whole  area»  in  the  same  manner 
as  the  other  beds. 

GsoLOGiOAL  Soonrrr  of  Glasgow. — ^This  society  met  in  Andersen^a 
University,  on  the  evening  of  7th  March. — Mr.  Edward  A«  WwiMh, 
Vice-President,  in  the  chair. 

On  the  motion  of  the  chairman,  seconded  by  the  Bev.  Henry  W. 
Crosskey,  Yice-President,  Dr.  John  Young,  Professor  of  Nattual 
History  in  the  University  of  Glasgow,  was  elected  President  ef  the 
society,  in  room  of  the  late  James  Smith,  Esq...  of  Jordan-hill,  F.BJEL 

Dr.  Young  said  he  accepted  with  pride  the  honour  which  the 
society  had  conferred  on  him.  He  had,  though  but  recently  a 
stranger  in  Glasgow,  received  what  under  other  circumstanoeB  he 
might  have  hoped  for  as  the  reward  of  services  rendered.  Hie 
society  bad,  as  it  were,  taken  him  on  trust,  and  he  would  earnestly 
endeavour  to  justify  their  generous  confidence.  After  alluding  to 
the  former  school  of  geology  in  Scotland,  and  its  influence  on  the 
present  tendencies  of  the  science,  he  said  it  was  small  gratificatioD 
to  our  national  pride  that  Scotsmen  were  so  prominent  in  England, 
while  in  Scotland  there  exists  as  yet  neither  school  nor  teacher.  In 
the  honest  work  of  such  a  society  as  that  of  Glasgow  the  means 
exist  for  restoring  to  Scotland  somewhat  of  its  former  prestige,  and 
he  (Lh*.  Young)  wa:s  much  gratified  at  the  opportunity  now  offered 
him  of  furthering  this  desirable  object.  In  taking  tiie  chair,  Dr. 
Young  returned  sincere  thanks  for  the  high  personal  complimeat 
bestowed  on  himself,  and  for  the  tacit  appreciation  thus  shown  of  tko 
duties  upon  which  he  was  about  to  enter  elsewhere — duties  whidi 
the  society  had  indicated  its  willingness  to  aid  him  in  dischaigiiig, 
while  it  had  added  one  more  to  the  ties  which  drew  the  UniverBi^ 
and  the  city  closer  together,  to  the  mutual  benefit  of  both. 

Mr,  James  Bennie  exhibited  a  number  of  small  pebbles  M|d 
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iJludnlee,  chJeflj'  of  limestone,  wtiich  he  hiul  obt&ined  from  a  bed  of 
liaolc  bitummous  sbale,  eipo<ted  at  variouB  quarries  in  the  distriot  uf 
'Sut  KUbride ;  many  of  them  wei«  perforated  vritb  holoa,  resembling 
^  nse,  shape  and  depth,  thoee  formed  by  eertain  of  the  mollusca. 
■ '  Hr.  Beoiiie  also  exhibited,  from  the  shales  of  the  same  district, 
;tlfa&t  he  considered  to  be  speoimeiis  of  veiy  minute  Crinoida. 
»  Professor  Young  and   Idr.  John  Young  read  a  joint  jKipor  on  \ 
i^'Local  Unconformity,  as  illustrated  in  the  Carboniferous  Rocks  near  I 
iBishopbrigga,"     In  Coltpark  Quurry  Mr.  Young  had  discovered  a-' 
'Winea  of  vortical  beds  beneath  the  nearly  bomontaJ  main  post  of  ^la 
^Kshopbngga  sandstone  ;  and  in  tliis  pa|>or  the  authors  described  and 
flhistratcd  by  diap^ma  the  detaile<l  survey  they  had  made  of  the 
tlrighbourhood.     They  considered  that  the  vertical  beds  are  a  part    i  ^i 
if  those  lying  beneath  the  Cowglen  limestone ;  that  about  twenhr- 1  "-^ 
%n  feet  of  strata  have  been  removed  by  denudation ;  and  that  tne 
Wtnemoly  local  nature  of  the  disturbance  is  such  as  might  be  due  to 
pa  intrusion  of  greenstone,  of  which  two  examplce  are  seen  not  iu  • 

1KB.     They  concJuded  with  some  general  remarks  on  local  uncoor 
jtmnity  without  dtsturbanoe,  as  abundantly  illustrated  in  tlie  sania  ^\ 
nttiict,  and  on  the  uses  of  the  terms  unoonfonnity  and  overlap. — J,X.'..^  , 

i  n.  March  28th.— Dr.  Young,  President,  in  the  chair. 
h  T.  Rupert  Jones,  Professor  of  Geology,  Boyal  Military  CoUc^. 
ftuidhurst ;  James  W.  Kirkby,  Sunderland  ;  Henry  Woodward, 
P.G-S.,  of  the  British  Museum ;  and  J.  H.  M'Chcaney,  Profeissor  of 
Gteology.  University  of  Chicago,  were  elected  honorary  members ; 
and  Messrs  Andrew  ^lackio,  M.D.,  Abbotaford  Place,  C.  B.  Aikman, 
writer,  8t  Vinoont  Street,  Alaz.  Smitli,  Litde  Htunilttm  Street,  aM 
faiin  Anderson,  painter,  St  £nooh  Square,  were  elected  readout 
'■nmbers  of  the  Society. 

Dr.  Young  exhibited  specimens  of  a  variety  of  MagaUektlqt,  whic^ 
4k  Sootland  ooonn  <mly  at  Qnarter,  near  Hunilt^m,  and  hu,  he  her 
Bnm.  a  limilaily  restricted  range  in  NcaHi  Staffordsliire,  wfaiob 
mmtaatB  widi  the  wide  diatributieii  of  M.  BSHmtU.  The  Male  if  not 
^MuneDed,  and  ia  thickly  oovered  with  alternating  larger  and  unallar 
AibatiQlM,  giving  a  very  characteriatie  and  el^mt  omameDtation. 
He  exhibited  the  ooalea  of  genera  allied  to  MegaUeiUim*,  and  pointed 
•U  Ae  diffionltr  of  determining  genera  from  single  sotJea,  the  inter- 
audiate  varieties  between  distinct  t^pes  being  niuneroas.  Onlj  -a 
few  scales  of  the  Qnarter  foasil  have  been  found,  bat  &rthar  dia- 
•DverieB  niay  justify  it«  erection  into  a  separate  geniu ;  meanwhile 
itt  ill  beat  to  retain  it  as  a  species. 

'  Hr.  J.  Wallaoe  Young  read  a  p^wr  "  On  some  Looal  Sandstones.!' 
Tba  residta  may  be  ahortly  aummed  up  as  follows  :— let,  That  ip 
fte  greater  number  of  sandstones  examined,  the  cementing  materi^  I  \<r^ 
wnaisted  of  carbonates;  2nd,  That  very  considerable  quantities  of  j/^ 
Ifce  carbonates  of  iron  and  magnesia  frequently  aoocxnpanied  the 
■arbonate  of  lime,  although  no  definite  ratio  seemed  to  exist  be- 
tween them ;  3rd,  That  these  sandstones  were  harder  the  greater 
4lkB-inopottiett'of  OATbonateat^yovitiin;  4ith,lUm^ftait»m&,^ft'\n 
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present  in  nearly  all  those  examined,  and,  with  one  exoeption,  was 
of  the  white  variety ;  5th,  Soluble  silicates  were  only  found  in  three 
varieties,  in  any  quantity,  all  three  belonging  to  the  Old  Bed  Sand- 
stone ;  6th,  That  the  different  shades  of  colour  seen  in  those  sand- 
stones belonging  to  the  last-mentioned  rocks  appeared  to  be  due 
solely  to  the  peroxide  of  iron,  and  that  the  white  rings  and  spots  so 
often  observed  have  resulted  £rom  the  feduction  and  subsequent 
removal  of  the  greater  part  of  this  iron. 

Dr.  Young  concluded  his  remarks  on  the  Osteology  of  Fishes  on 
which  he  had  previously  lectured  (14th  March.)  In  that  lecture  be 
pointed  out  the  arrangement  of  the  facial  bones  in  the  osseous  and 
Gkmoid  orders  among  living  fishes,  and  indicated  their  homologues^ 
so  far  as  they  had  been  established,  in  the  higher  vertebrates.  He 
then  described  the  structure  of  the  head  of  Ife^oltcA/Aya,  and,  compar- 
ing it  with  that  of  Polypterus  and  Amia  (two  living  ganoids  found  in 
Egypt  and  the  Southern  States  of  America),  he  explained  the  dose 
connection  which  had  been  established  between  the  former  living 
genus  and  the  extinct  family  in  which  MegcUiehihyB  is  included.  On 
the  present  occasion  he  briefly  summed  up  the  grounds  on  which 
Palaoniacus  and  the  majority  of  Mesozoic  fishes  are  included  in  the 
same  family  with  Lepidoateus,  the  North  American  ganoid,  and 
referred  to  the  new  genus  Calamoichihys,  of  J.  A.  Smith,  as  r^re- 
senting,  in  the  absence  of  the  ventral  fin,  PlatyBomus  and  its  allies. 
He  then  showed  that  the  progression  which  had  been  asserted  as 
observable  among  fish  from  Palaeozoic  to  modem  times  was  not  sup- 
ported by  the  facts,  since  there  was  reason  to  believe  that  osseous 
fishes  existed  in  the  Old  Bed  Sandstone,  and,  in  the  structures  just 
described,  presented  as  high  a  stage  of  development  in  ancient  as  in 
recent  times.  He  then  discussed  the  forms  of  the  caudal  fin,  and, 
illustrating  this  subject  from  the  researches  of  KoUiker,  Huxley,  and 
others,  showed  that  **  homocercal  "  was  a  term  liable  to  create  confu- 
sion, since  the  majority  of  osseous  fishes  are  as  "  heterooercal "  as 
the  sharks*  The  unequal  division  of  the  tail  presents  several  degrees 
both  in  extinct  and  living  ganoids,  which  might  be  described  as 
"  heterooercal  equilobate,  or  inequilobate."  "  Diphyceroal,"  McCoy's 
term,  should  be  restricted  to  truly  homocercal  tails,  as  of  CcdacanUhuB 
and  Diplopterua.  The  difficulties  of  classifying  fishes  were  spoken  of 
in  reference  to  the  arrangement  according  to  scales,  as  proposed  by 
Agassiz  ;  and  the  true  principle,  that  of  grouping  according  to  tlM 
sum  of  characters  explamed.--J.A. 

MoNTBVAL  Natitral  History  Sooiktt. — ^The  first  lecture  of  the 
Somerville  course  for  the  present  season  was  delivered  on  Thursday 
evening,  January  17th,  by  Dr.  P.  P.  Carpenter,  who  chose  for  his 
subject,  "  The  works  and  ways  of  shell-fisL*' 

n. — On  January  26th,  the  President  (Dr.  Hunt)  in  the  chair. 
Principal  Dawson  then  read  a  paper  **  On  celrtain  discoveries  in 
regard  to  Eoioim  CanadenseJ' 
The  paper  was  preceded  by  one  from  Mr.  H.  G.  Yennor  (of  the 
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p*"^'°"  Geological  Survey),  rulating  the  exact  circumstaoces  under 
web  tlie  Bpecimea  to  be  described  wua  found,  and  giving  a  detailed 
Bcription  of  a  section  of  the  rucks  Irou  which  the  fossil  in  qiiegtioa 
■a  procared. 

(Friacipal  Dawsou  exhibited  a  photograph  of  a  remarkable  specimen 
iXasodii  Canadenie,  found  during  the  past  summQr  iu  the  Lauren- 
B  limastone  of  Tudor,  Canada  West,  by  Mr.  YeanoT.  The  rocks  at 
nSor  and  its  vicinity,  which,  according  to  the  observations  of  Mr, 
snnor,  are  Lower  Laurcnttan,  have  experienced  less  metaiDorpbimi 
lan  b  usual  in  formations  of  that  age.  And  this  peculiarity  givea^ 
ipecial  interest  to  the  present  specimen,  whicb  is  contained  in  a  rook 
iarcdy  altered,  and  in  a  conditian  not  esseatiolly  different,  &om 
)St  of  ordinary  Silurian  fossils. 

I^nie  matrix  is  a  coarse  laminated  limestone  of  a  dark  colour,  &ai 
■dsining  mncli  saud  and  finely  comminuted  carbonaceous  matter. 
Jbe  fossil  itself  is  of  a  flattened  elavate  form,  about  sis  and  a  half, 
tdies  in  length,  and  with  the  septa  of  its  chambers  [wrfectly  pre- 
ervod,  exhibiting  on  one  side  a  well-defined  marginal  wall,  pro- 
ucod  by  eooleeconco  of  the  septa,  and  apparently  traversed  by 
mall  orifices.  Under  the  microscope  tlio  mian(«  structures  ot 
Smodn  Canadetue  can  be  detected,  though  less  distinctly  perceived' 
ban  in  some  of  the  specimens  mineralized  by  serpentine.  In  somft- 
if  the  chambers  there  are  small  amorphous  bodies  containing  [loiutfld' 
ilicious  spicules,  which  seem  to  be  the  remains  of  sponges  that  have 
stiiblished  tbeTLiaelves  in  the  colls  after  the  animal  matter  of  EozoOn 
ad  disappeared. 

The  importance  of  this  speoimen  was  ptnnted  oat  as  establishing 
he  oondosions  preTiooBly  arrived  at  from  the  study  of  the  remains 
if  SozoHn  included  in  the  serpentinous  limestones,  and  as  overthrow- 
Bg  the  objectiona  raised  in  some  quarters  to  the  organic  origin  of 
SnoAk  The  q>ecim6n  vrill  be  taken  to  England  by  Sir  W.  £.  Ix^an, 
nd  full  details  of  its  characters  will  be  communicated  to  the  Qeolo- 
pBil  Society,  along  with  some  other  recent  disooveriea,  tending  to 
he  establishment  of  a  aeooad  species  of  SoioAt. 

Dr.  Hunt,  in  some  remarks  made  at  the  conclusion  of  the  paper, 
nve  Hr.  Tennor  due  credit  for  establishing  the  occnrrenoe  of 
LHtrentian  limestones  at  Tudor,  and  stated  that  the  degree  of  metft- 
norphism  of  rooks  was  not  neoessarily  dependent  upon  the  age  of  ths 


m. — One  of  the  course  of  six  free  lectures  annually  given  hy  the 
(fatand  Histonr  Society,  was  deliveied  on  Febmary  9th,  by  Dr.  T. 
Sterry  Hunt,  F.B.S.,  President  of  the  Society,  to  a  full  and  attentive 
bouse. 

Tlie  subject  announoed  was  "The  Origin  of  Continents."  The 
leoturer  proceeded  to  describe  briefly  the  great  facts  with  regard  to 
Ihe  ontlmes  of  continents  and  oceans.  The  mean  depth  of  the 
watera,  which  oover  eight-elevenths  of  the  globe,  was  alx>ut  10,000 
feet,  and  the  mean  height  of  the  land  about  1,000  feet  If  we  eawna 
a  i^iobe  eigh^  Eeet  in  diameter,  the  deepest  parte  gE  ib»  aaa  -wcraut.'XM 
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represented  on  it  by  depressions  of  half  an  incli,  and  the  highest 
mountains  only  about  five-eighths,  while  the  Alleghanies  would  not 
rise  much  over  one-eighth  of  ah  inch  above  the  mean  level.     Gtoing 
back  to  the  origin  of  the  present  continents,  built  up  of  sedimentary 
rocks, — sand,  clay  and  limestone,— often  more  or  less  altered  ana 
crystallized;  the  lecturer  described  the  condition  of  the  primitive 
globe,  a  mass  intensely  heated,  but  solid  to  the  oentre,  sonoonded 
with  an  irregular  surface  partially  covered  by  water.    This,  wearing 
down  the  crust,  would  form  sedimentary  rocks,  which  softened  is 
/their  lower  parts  by  the  central  heat,  would  permit  irregular  move- 
/  ments  of  depression  and  elevation  of  the  superficial  crust,  conseqiient 
/  upon  greater  weight  in  one  place,  and  less  weight  in  another.     To 
I   this  was  conjoined  the  contraction  of  the  whole  outer  sedimentaiy 
^  envelope  of  the  globe.    The  action  of  atmospheric  and  other  agenoies 
/   in  slowly  wearing  away  the  earth's  crust  was  dwelt  upon,  and  it  wis 
I    explained  that  the  matter  thus  carried  down  into  the  sea  is  dis- 
^    tributed  by  great  ocean  currents.    These  are  due  to  the  difTei^nt 
.^.temperatures  of  the  Equator  and  Poles,  but  are  modified  in  their 
{      /course  by  the  rotation  of  the  earth,  giving  the  northern  hemisphere 
hot  and  cold  north-east  and  south-west  currents,  and  in  the  southern 
hot  and  cold  south-east  and  north-west  currents.    Besides,  there  is  a 
great  equatorial  current  from  east  to  west.    To  these  directions  all 
the  great  mountain  chains  conform,  with  some  variations  from  local 
causes.     The  lecturer  then  explained  that  the  history  of  mountains 
was  the  history  of  continents,  since  mountains  are  but  portions  of 
continents  which  have  escaped  the  eroding  action  that  sooner  or 
later  bi*caks  down  the  solid  lands.     Ho  illustrated  this  part  of  the 
subject  by  reference  to  the  geology  of  eastern  North  America,  and 
showed  how  in  early  times  the  great  ocean  currents  had  spread,  in  a 
north-east  and  south-west  direction,  a  vast  mass  of  sediment  along 
the  eastern  part  of  the  continent,  which  now  forms  the  great  Ap- 
palachian belt,  partly  cut  away,  but  still  leaving  rid^s  of  mountains. 
In  conclusion,  the  lecturer  observed  that  the  field  opened  by  his 
theme  was  far  too  vast  for  a  single  lecture,  and  that  he  had  been 
obliged  to  omit  many  important  points  which  were  required  for  the 
full  elucidation  of  tlus  subject 

IV. — ^The  annual  Conversazione  of  this  society  took  place  on 
February  18th.  Geology,  Palaeontology,  Zoology,  Botany,  Chemistry, 
Physical  Science,  and  the  Fine  Arts,  were  duly  represented. 

The  President  of  the  society,  Dr.  T.  Sterry  Hunt,  F.B.S.,  wel- 
comed,  in  the  name  of  the  society,  the  assembled  guests,  and  alluded 
briefly  to  the  general  object  of  these  annual  conversaziones.  He 
alluded  to  the  services  of  their  scientific  curator,  Mr.  J.  F.  Whiteaves» 
to  whose  industry  and  extensive  scientific  knowledge  the  society 
were  deeply  indebted;  and  then  pi-oceeded  to  make  some  remarks 
on  meteors,  preliminary  to  an  explanation  of  the  periodic  nature  of 
the  November  meteqrs ;  he  defined  two  classes,  the  stony  or  metallb 
aerolite,  or  fire  balls,  and  the  shooting  stars ;  the  first  comparatiyely 
rare,  and  the  last  very  common,  and  of  daily  oocurrenoe. 
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From  good  datm.  Professor  H.  A.  Newton,  of  Tale  College,  bis 
calculated  tliat  tfaer  proceed  from  an  ellipdcal  ring,  whkh  bas  a 
period  of  renc^iitkii  of  281  dajs,  and  throogb  which  the  eaith 
psMOc  about  this  time,  occupying  three  or  four  dajs.  showing  that 
this  belt  must  be  serend  millions  of  miles  thick,  and  must  contain, 
at'a  moderate  calddation,  more  than  three  hundred  millioas  of  smaU 
meteoric  bodies. 

Now  the  earth  at  this  time  is  adrandng  throngb  space  at  the  rate 
of  about  two  millions  of  mfles  a  daj,  and  the  bodies  of  this  ring, 
haTing  a  retrogade  motion^  enter  oar  atmo^here  with  immense 
Telocity.  Hie  ordinary  height  of  these  Imninoos  meteors  is  from 
fifiy  to  serenty  miles,  wad  the  raro  atmoq[>here  at  that  height  opposes 
soflident  resistance  to  these  rapidly  moving  bodies  to  heat  them  to 
wfaiteness,  and  even  concert  them  into  Tspoor.  The  latent  heat  of  a 
ghren  boUt  of  this  rare  atmos;4iere  is  as  great  as  that  of  the  same 
bulk  of  more  dense  air  near  the  earth,  and  calcolations  show  that  a 
meteor,  moving  at  a  rate  of  only  ten  mfles  a  second*  or  less  ihan 
one-half  the  ordinary  velocity  of  these  bodies,  at  a  height  of  thirty- 
foor  miles,  wonld  in  one  second's  time  evolve  heat  enough  to  make 
its  mass  white  hot  The  real  Inminons  appearance  comes,  however, 
fivm  the  atmosphere  condensed  before  the  moving  body,  and  from 
the  matter  of  this  converted  into  gas  by  the  intense  heat.  If  not 
already  dispelled  in  vapour,  these  bodies^on  reaching  the  lower  region 
of  the  air,  cease  to  be  luminous  from  the  very  density  of  the 
atmosphere. — Montreal  Daily  News  and  Gazette. 

OX    THE    ALLEGED    HYDEOTHERMAL    ORIGIX    OF    CERTAIN 
GRANITES   AND    METAMORPHIC    ROCKS. 

To  the  Editor  of  the  Geological  Magazine. 

Dear  Sol — The  letter  of  Mr.  James  Geikie  which  appeared  in 
yonr  last  number  obliges  me  to  send  a  few  lines  in  reply. 

I  may  premise  by  stating  that  my  communication,  *•  On  the  alleged 
hydrothermal  origin  of  certain  granites  and  metamoqjhic  rocks,"  owed 
its  appearance  in  print,  solely  to  the  fact  of  the  Memoirs  therein 
referred  to,  having  emanated  from  the  pen  of  a  member  of  the 
Geological  Survey  of  Great  Britain,  and  it  was  the  official  position  of 
the  writer  which  alone  caused  his  productions  to  be  submitted  to  the 
severe,  but  just,  criticism  which  therein  appeared. 

Mr.  James  Geikie,  in  his  rejjly,  takes  me  to  task  for  so  con- 
founding him  with  the  Survey;  independent  of  his  being  actually 
an  officer  of  the  Survey,  it  will  be  seen,  upon  reference  to  his  own 
memoir,*  that  after  stating  that  the  Geological  Survey  (represented 
by  himself  and  his  colleagues.  Dr.  Young,  and  Mr.  A.  Geikie)  was  in 
1865  extended  to  the  district  in  question  ;  Mr.  James  Geikie  an- 
nounces the  object  of  his  memoir  in  the  following  words  : — 

'*  With  Sir  Boderick  Murehison's  permission,  some  of  tiva  tuqt^ 

*  Quart.  JoanL  Geol  Soc.,  toI.  xxii,  p.  614. 
VOL.  IT. — Ko,  xxxr.  \^ 
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interesting  results  obtained  during  the  progress  of  the  Survey  are 
here  described." 

In  my  communication,  I  based  my  remarks  upon  principles  whiob 
the  entire  geological  world  will  unanimously  concede  to  me,  viz : — 
That  in  an  investigation  of  admittedly  one  of  the  most  intrioate  and 
abstruse  problems  which  form  the  subject  of  geological  leBeaicby  it 
is  absolutely,  nay,  vitally,  essential  that  each  step  forward  in  the 
inquiry  should  be  tested  with  the  utmost  care  and  suspicicw ;  that 
each  argument,  derived  from  the  collateral  sciences,  should  be 
thoroughly  examined  into,  as  to  soundness ;  and  that  no  misonder- 
standing  should  be  allowed  to  arise  firom  the  use  of  a  bad  or 
indefinite  terminology. 

From  the  tenor  of  Mr.  James  6eikie*s  remarks,  may  it  not  fairly 
be  asked: — To  whom  does  he  address  himself?  or,  for  whom  is 
he  writing?  whether  to  beginners  in  the  science,  or  to  the  Qeo- 
logical  Society  of  London  ?  If  to  the  former,  may  it  not  be  inquired, 
whether  the  subject  is  not,  in  itself,  too  abstruse  for  beginners^  and 
should  not  the  most  scrupulous  care  be  taken,  that  nought  but 
admittedly  sound  aiguments,  nomenclature,  or  similes,  be  made  use 
of ;  for  all  know  how  exceedingly  difficult  it  is  to  eradicate  inoonect 
notions,  when  once  they  get  into  the  head  of  a  beginner  in  acienoe. 
If  to  the  latter,  to  whom  his  first  memoir  is  espedally  addresaedy 
are  not  geologists,  when  an  author  ventures  to  bring  novel  and 
sweeping  views  in  the  most  abstruse  departments  of  the  acienoe 
before  a  tribunal  supposed  to  represent  the  highest  geological  talent 
of  the  empire,  fairly  entitled  to  demand  that,  at  least,  his  premises 
are  not  indefinite  or  unsound,  and  that  his  phraseology  is  not,  as 
admitted,  "  careless  and  unguarded." 

After  a  careful  perusal  of  Mr.  James  Oeikie*s  reply,  I  cannot  find 
anything  tlierein  which  in  any  way  disproves,  or  even  shakes,  the 
weight  of  my  arguments  ;  but,  from  that  gentleman's  defence,  I  can 
clearly  understand,  that  the  time  has  come  when  it  will  not  do  to 
mince  matters  in  this  discussion  ;  for,  as  the  reader  will  peroeive,  it 
is  not  against  Mr.  James*  Oeikie  that  I  am  fighting,  but  against  the 
system  which  he  now  attejDopts  to  defend.  ^ 

Glad  should  I  be  if  ^  could  ^as  Mr.  James  Gkikie  would  charge 
me  with)  believe  **  that  the  terminology  of  petrology  is  as  fixed  as 
that  of  the  exact  sciences ; "  what  I  do,  however,  believe  is,  that  ii 
ought  80  to  he,  and  further,  that  it  is  a  disgrace  to  tiie  present  state  of' 
geological  science  that  it  is  not  so. 

No  person  is  more  fully  aware  that  *'  looseness  "  in  petrological 
nomenclature  is  unfortunately  the  rule,  not  the  exception ;  and  that 
geologists  may  continually  be  found  mapping  and  writing  of  totally  >« 
different  rocks,  under  one  and  the  same  name;  what  I,  however,^ 
would  infer  therefrom  is,  simply,  that  it  is  high  time  to  reform. 

In  what,  now,  does  Mr.  James  Oeikie*s  defence  consist  ?     Upon 

perusal  of  his  reply,  it  will  at  once  be  perceived  that  it  is,  in  major 

part,  a  simple  "  tu  quoque "  to  other  (often  eminent)  writers  upon 

the  subject ;  an  argument  which  may  be  very  effective  against  these 

gentlemen,  but  one  which  .the  real  of  the  geological  world  will  not 
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acoept,  as  either  exculpating  an  officer  of  the  Geological  Surrey,  or 
acquitting  him  of  following  an  example  patently  bad. 

In  such  instances  one  mis-statement  becomes  a  precedent  for 
another,  and  although  such  precedents  may  fairly  be  brought  forward 
in  extenuation,  still  they  do  not,  as  Mr.  J.  Geikie  would  have  ub  \y^ 
beHeve,  entirely  exonerate  himself. 

For  this  purpose,  he  quotes  names  of  the  highest  autliority  in  other 
branches  of  geology,  as  Lyell,  Phillips,  and  Dona.  I  would,  however, 
not  do  Sir  Charles,  our  great  expounder  of  geological  principles,  the 
injustice  to  suppose  that  he  would  attempt  to  enforce  strictly  the  rook 
definitions  contained  in  chapters  xxviii.  and  xxxiii.  of  his  Elements 
as  a  standard  for  exact  petrologicai  comparison ;  nor,  do  I  imagine, 
would  the  cautious  Professor  Phillips  think  it  fair-play  if  the  chapter  v. 
of  his  Manual  was  to  be  dissected  for  similar  purposes ;  and  still  less 
would  the  celebrated  mineralogist  Dana  commit  himself,  without 
reserve,  to  the  rock  definitions  given  in  p«  246,  vol.  ii.,  of  his  )\ 
Mineralogy,  where  he  does  happen  to  allude  to  mica-slate  as  a  gneiss  U 
with  a  distinctly  foliated  structure. 

In  questions  of  petrology,  instead  of  quotations  from  works  on 
Ipaneral  or  elementsoy  geolc^y,  I  had  expected  to  have  been  referred 
to  works  specially  devoted  to  that  subject ;  but,  with  the  exception 
of  the  recent  translation  of  Cotta,  on  the  classification  of  rocks,  a 
woric  acknowledged  not  to  fulfil  the  requirements  of  the  present 
state  of  science/  Mr.  James  Groikie  does  not  even  allude  t^^  them.' 

Mr.  James  Greikie  deprecatingly  expatiates  on  the  profouud  know- 
ledge of  chemistry,  mineralogy,  etc.,  which  he  declares  I  would 
require  of  the  geologist,  evidently  not  wishing  to  acknowledge  that 
the  pith  of  my  argument  was  but  intended  as  a  warning  to  those 
geologists  who  really  possessed  no  knowledge  of  these  sciences  not 
to  expose  themselves  to  just  criticism  by  filling  their  pages  with 
unwarranted  or  unsound  chemical  or  other  data  or  hypothenes. 

The  geologist  who  enters  into  the  details  of  any  one  departme.it 
of  his  science,  will  regard  "Admirable  Crichtons"  as  fossils  from 
a  very  early  period  of  science,  for  nobody  knows  bettor  the  ab- 
surdity of  any  man,  however  talented,  pretending  to  be  an  authority 
on  all  branches  of  any  one  science ;  for  in  this  century  every  science 
presents  far  too  wide  a  field  for  any  single  labourer  to  cultivate  all 
parts  of  it  properly,  or  in  other  words,  to  be  at  the  same  time  "  woil 
up  "  in  every  department. 

From  time  to  time,  in  geology,  as  in  every  other  science,  the  ap- 
pearance of  a  generalising  mind  like  Lyell  is  required  to  take  up  the 
accumulating  chaos  of  facts,  and  mould  them  into  sha[>e :  the  tnie 
steady  advance  of  geological  science  depends,  however,  in  greater 
part  upon  the  labours  of  the  working  bees  who  provide  these  data, 
by  (without  attempting  to  grasp  too  much)  devoting  their  energies 
to  the  minute  and  careful  investigation  of  some  special  branch,  how- 

*  Vide  BeviewB  in  Geolooical  Magazine  and  Atheneum. 

*  There  is  no  want  of  Hj)ecial  works  on  this  subject ;  to  witness  tlie  publications  <^< 
Blam,  Brongniart,   Coquand,  D'Ualloy,  Erdman,  LeonhaTdt^  ^a^QT,  M.^^M\\Qv:;\i^ 
Pinkerton,  Both,  Senft,  Serres^  ^rkel,  etc. 
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ever  small,  of  the  science,  bringing  in  to  their  assistanoe  a  sound 
kHOwledge  (acquired  by  patience  and  labour)  of  so  much  of  the 
ooUateral  sciences,  as  specially  applies  to  the  chosen  department  of 
inquiry:  without,  however,  attempting  or  pretending  to  the  im- 
possibility of  being  at  the  same  time  profound  in  such  science. 

Mr.  James  Oeikie  does  me  injustice  in  making  me  appear  to  say, 
-that  the  development  of  crystsdline  rocks  from  aqueous  strata  ''is  a 
notion  supported  only  by  his  assertion."  How  could  I  give  that 
gentleman  credit  for  an  idea  far  older  than  either  of  us,  and  cases  of 
which  I  have  myself  years  ago  examined  and  described.^  Upon 
reference  to  my  communication,  p.  57,  it  will  be  seen  tliat  I  simply 
record  a  decided  protest  against  the  statement  made  by  Mr.  James 
X^eikie,  when  he  writes — 

a'*  It  is  certain^  however,  that  rocks,  such  as  diallogite,  hjpen- 
thenite,  diorite,  syenite,  or  even  granite  itself,  can  be  developed 
directly  from  aqueous  rocks,'*  etc. 

If  instead  of  ''  certain,"  the  word  possible  or  even  probable  had 
been  used,  I  should  not  have  objected,  and  now  repeat  that  a  Texy 
careful  inquiry  into  the  literature  of  the  subject,  does,  I  oonsider, 
.1  fully  warrant  me  in  protesting  against  any  such  dogmatic  and 
11  sweeping  assertion  being  made  or  accepted  in  the  present  state  of 
p  our  knowledge  of  the  subject. 
J  Opinions  must  not  be  represented  as  facts  beforethey  have 

^/v  'teoeived  general  acceptance.  In  a  question  in  which  t^  geological 
world  is  xmdoubtedly  divided  in  opinion,  no  such  sweeping  asser- 
tions can  be  admitted  as  evidence  in  investigations  of  such  intricate 
nature  as  those  which  are  the  subject  of  the  present  inquiry. 

Mr.  James  Geikie  cites,  in  support  of  his  views,  the  labours  of 
the  late  Professor  Eeilhau  in  his  so-called  '*  Transition-formation 
of  Christiania," '  but  surely,  in  so  doing,  he  must  be  quite  unaware 
that  these  had  long  ago  been  most  thoroughly  disproved,  and  set 
aside  by  the  results  of  the  subsequent  explorations  of  Sir  Boderick 
Murchison,'  and  the  still  later  researches  of  Professor  Ejemlf,*  in 
his  work  upon  that  formation,  which  I  would  here  recommend  to  all 
geologists  as  a  model  for  the  investigation  of  similar  metamoiphic 
phenomena  as  are  here  referred  to. 

Notwithstanding  my  distinct  statement  to  the  contrary,  Mr.  James 
G^kie  seems  determined  to  make  the  object  of  my  communication 
appear  as  a  declaration  against  hydrothermal  action,  and  will  not 
remember  that  it  really  was  to  examine  his  evidence,  not  to  dispute 
his  conclusions;  and  I  now  maintain,  whatever  truth  may  or  may  not 

*  Amongst  others,  I  can  refer  to  the  highly  crystalline  Homhlende  rocks  so  ex- 

tensiyely  occurring  on  the  whole  of  the  south  coast  of  Norway,  examined  by  me  ia 

1863  and  following  year,  and  which  it  will  be  seen  in  my  **  Oeoloeiske  UndersogdM 

over  det  metamorphiske  Territorium,  red  Norges  Sydkyst."  Nyt  Magaiin  for  Natar- 

' «  Tidenskabeme,  Vol.  iv.  p.  164  et  seq.,  1  haye  declared  to  be,  in  my  opinion^  all 

■:,  j  formed  in  »itu  from  tuffs  of  a(^ueous  deposition. 

'  *      s  Nyt  Magazin  for  Natumdenskabone,  Vol.  i.,  1838,  and  more  fully  in  the  Gaea 
Norwegica,  vol.  i.,  of  same  author. 
'  Quart  Journ.  Geol.  Soc.,  Vol.  L  p.  467. 
'  Da§  CbriatiuiUL  Silurbecken  chemiioh  ^Qo^oji^yL^mteEtucht,  1865. 
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be  in  those  oondnsions,  that  they  were  not  warranted  by  the  evidenoe 
which  he  has  laid  before  the  geological  public,  who  will,  I  think, 
agree  with  me  in  returning  the  Scotch  verdict  of  *'  not  proven,"  and 
advise  him  to  tiy  again  if  he  wishes  to  convince  the  geological 
world  of  their  oorrectness.^ 

To  avoid  extending  these  remarks  to  too  great  a  length,  I  will,  in 
oonolTiSion,  only  refer  to  one  more  point  in  Mr.  James  Geilde's 

That  gentleman  differs  from  me  as  to  the  meaning  of  the  term 
''  greywaoke  "  in  petrology,'  and  in  page  178  informs  the  readers  of 
yoor  Magazine  that  ''  the  grey  wackes  familiar  to  Soottish  geologists 
do  not  *■  consist  essenticdly  of  seventy-five  per  cent  of  quartz,'  nor 
have  they  any  definite  composition  whatever.  The  term  '  greywack^,' 
as  used  by  Scottish  geologists,  is  applied  exclusively  to  the  hardened 
felspiathic,  and  sometimes  argillaceous  sandstones  of  the  Silurian 
regions,  in  which,  although  quartz  is  frequently  present,  it  is  by  no 
means  a  necessarily  preponderating  ingredient'* 

Always  regarding  science  and  its  nomenclature  as  cosmopolitan^ 
I  am  of  opinion  that  such  style  of  argument  should  be  protested 
against;  as  no  doubt  Mr.  James  G^ikie  would  do,  if  informed  that 
he  must  be  quite  wrong,  because  ''  Manx  " '  geologists  entertained  a 
totaUy  different  opinion  of  the  rock  species  <' greywack^." 

*  Sinee  my  former  communicatioii,  the  arriyal  of  Dr.  Sterrj  Hunt  in  thiB  country 
Hm  procured  me  the  pleasure  of  his  personal  acquaintance.  The  opportunity  thuf 
afforaed  us^  of  comparing  notes  on  chemical  geolo^,  showed  how  many  similar  con- 
clusions we  had  respectively  come  to,  from  the  study  of  widely  different  parts  of  the 
globe,  and  assured  us  that  any  difference  in  opinion  could  not  arise  as  to  the  agencies 
employed  in  Nature's  operations,  although  we  might  be  somewhat  at  variance  as  to  the 
precise  extent  to  which  each  agent  had  been  engaged. 

*  A  study  of  the  rock  in  the  neld  in  localities  specially  characteristic,  combined  with 
an  examination  of  the  descriptions  given  by  the  numerous  writers  on  the  subject,  has 
resulted  in  my  defining  this  rock  species  as  follows : — 

Greywack^. — A  sedimentary  rock  usually  of  a  greyish  colour  (whence  its  name) 
found  extensively  developed  in  the  earlier  geological  formations ;  but  not  specially 
characteristic  of  anyone  of  same.  Petrologically,  **greywaek6  "  is  an  impure  sandstone, 
more  or  less  argillaceous,  formed  from  the  debris  of  previously  existing  rocks,  re- 
arranged by  aqueous  action,  and  subsequently,  more  or  less  eonsolidated.  Usually 
compact,  it  may  vary  in  texture  from  fine-grained  to  coarsely  conglomeritic ;  the 
stratification  of  the  beds  is  frequently  indistinct,  unless  viewed  upon  the  large  scale ; 
when  coarse  it  may  contain  fragments  of  fossils,  and  of  other  rocks,  as  cmy-slate, 
mica  schist,  granite,  porphyry,  limestone,  etc.  Mineralogically,  it  is  essentially 
quartz,  with  more  or  less  clay,  and  frequently  contains  grains  or  scales  of  mica, 
chlorite,  talc,  lithomorge  felspar,  calcite,  iron  pyrites,  etc.  Chemically,  it  is  composed 
of  some  seventy  to  eighty-five  per  cent,  silica,  along  with  alumina  and  a  little  oxide 
of  iron,  with  but  tra!ces  of  the  alkali  and  alkaline  earths.  Chemical  and  micro- 
leopical  examination  show  comparatively  little  combined  silica,  the  major  part  being 
in  the  free  state  as  quartz. 

This  definition  I  maintain  is  in  accordance  with  the  views  of  all  the  writers  on  the 
subject  whom  I  have  consulted,  and  in  corroboration  thereof,  I  would  cite  the  follow- 
ing references:  Bischoff,  iii.  p.  132;  Blum,  p.  284;  Brongniart,  pp.  123,  126; 
C^uand,  p.  238;  Cotta,  p.  301 ;  D'Halloy,  p.  15  ;  Erdman,  p.  173;  Grimm,  p.  216; 
Jameson,  p.  226;  Kjerulf,  p.  72;  Leonhardt,  p.  171;  Mayer,  iii.  p.  1;  Maccul- 
loch,  p.  358;  Page,  p.  309  ;  Pinkerton,  i.  p.  291 ;  Phillips,  p.  654  ;  Roth,  p.  69; 
Senft,  p.  332  ;  Zirkel,  ii.  p.  694. 

'  And  our  little  Island  is  probably  one  of  the  best  localities  in  £uto^«  Iot  Wi^  ^\.'ni<\^ 
of  this  rock. 
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I  had,  however,  far  too  great  a  respect  for  the  many  eminent 
geologists  of  Scotland,  and  too  little  confidence  m  either  Mr.  James 
iSeikie's  petrology,  or  his  assertions,  to  accept  the  above  statement 
without  examining  into  its  correctness,  and  I  think  the  result  of  the 
inquiry  will  satisfy  the  public  that  the  name  of  the  Scottish  geologists 
has  been  taken  in  vain,  and  that 

1.  The  term  "greywacke,"  when  "familiar  to,"  and  "used  by" 

Scottish  geologists,  corresponds  satisfactorily  with  the  definition 
I  have  accorded  to  it— one  endorsed  by  geologists  of  all  nations. 

2.  That  this  rock  possesses  not  only  a  distinct  mineral  charaoter, 

but,  within  certain  limits,  also  a  definite  chemical  oompOBitkm. 

3.  That  quartz  is  <'  a  necessarily  preponderating  ingredient"  and  is 

generally  present  in  fully  seventy-five  per  cent. 

4.  That  the  term  is  not,  by  Scottish  geologists,  '*  exclusively  i^Hed 

to  feLspathic,"  etc.,  nor  that  the  word  '' felspathio "  Bnould  be 
at  all  used  when  referring  to  normal  "  grey wacke." 

Mr.  James  Gleikie,  who  in  his  reply  expresses  his  doubt  as  to  my 
"  careful  examination  of  the  literature  of  the  subject,"  will  thiiik  it 
still  more  strange  and  presumptuous  in  my  thus  attacking  him  at 
home,  and  undertaking  the  defence  of  the  Scottish  geologists ;  but  I 
would  ask  him  whether  he  is  aware  that  it  was  a  Scottidi  geologist^ 

arofessor  Jameson  of  Edinburgh,  the  pupil  and  friend  of  Werner, 
ho  first  introduced  the  term  **  greywacke  "  into  the  English  soiea- 
ufic  language ;  and  if  he  will  refer  to  that  author's  work  upon  the 
mineralogy  of  the  Scottish  Isles,  published  in  1800,  he  will  there 
find  (vol.  i.  p.  226)  my  definition  perfectly  confirmed.  If^  then*  he 
turns  to  the  (for  its  period,  excellent)  work  on  petrology,  "Mac- 
oulloch's  Classification  of  Bocks,"  published  in  1821.  also  by  a 
Scottish  geologist,  it  will  be  seen,  at  page  858,  that  the  different 
varieties  of  greywacke  are  tliere  respectively  defined  as  rocks 
composed  of — 

1.  '*  Quartz  sand,  intermixed  with  lamina  or  massive  schist." 

2.  "  Quartz  gravel,  of  various  sizes,  similarly  intermixed." 

5.  "  Argillaceous  schist,  with  very  fine  grains  or  powder  of  quarts. 

Not  fissile ;  fracture  sometimes  rough  and  splintery,  and  often 
resembling  the  fine  and  grey  varieties  of  primary  sandstone." 
.4.  Ditto,  ''with  visible  grains  of  quartz  of  various  sizes,  and  re- 
sembling the  coarser  varieties  of  the  same  rock." 

And  if,  to  carry  the  literature  of  the  subject  down  to  the  present 

day,  he  refers  to  a  recent  work,  also  Scottish,  and  which  he  already 

has  quoted  in  his  reply,  viz..  Page's  Advanced  Text-book  of  GJ«ology, 

■  he  will  there  find  (p.  309)  the  previous  descriptions  confirmed — 

iK>r  in  any  case  will  he  find  the  felspathio  element  of  greywacke, 

""^^  which  is  so  convenient  for  his  metamorphic  hypothesis,  even  alluded 

.  to  by  these  Scottish  geologists.  David  Fobbcs. 

London,  ^d  April,  1S67. 


TAB  BBIR  OF  THB  WBSTBRir  AHD  SA8TERK  COITIITIBS. 
f  toAeSiUarcfAeQmiajoaiOALliAaAxnn. 

Bor-l  ^ee  tibat  Mr.  Btnll  has  fimmved  joa  with  a  smple  olaHifi- 
oation  of  the  M&  d^poaiis  of  LmoMbiie  and  Ghedure^  wluoih  lia 
aaMrta  fo  oooaiat  of  (3)  Upper  Bonlder-olay  or  TiU^  (2)  Middle 
Sand  and  GnToL  ^1)  Lower  Boulder-dqr  or  TQL  Now  amne 
tweaAjr-llve  jean  auioe,  in  a  P^Mr  printed  by  ilie  MandieBtar 
Geolqgicel  Sooiety,  I  gave  tbe  fiiuowing  genend  daarififfatfon : — 

Iw — Beda  of  atratified  and  unatntifiad  gimvel  and  aand,  onntaining 
weU  ^bonded  pebUea  of  primitive  Pimiaiy  and  laier  Seoondaij 


^ — Xfll,  a  flddc  dnwait  of  mail  or  Inown  ohj,  mixed  wifb 
aignlar  or  loonded  peoUea  of  Tariooa  aiiea  willioiit  any  oidar  of 

. — ^Bedii<^atraiified  fine  railed  grarel  and  fineataand,  often  oon- 
tiiBiivbeda  of  day  or  loam. 

C-Hbeporita  of  gnml  and  aand,  both  atntified.and  nnatnitifioda 
imnd  in  the  beda  of  faHerifB  and  b>w  landa  a(£yoining  rivera  and 
mxmK  oomaea* 

In  addition  to  the  above  a  bed  of  rich  loam  ia  frequently  finmd  in 
fle  iwJlByi^  oovering  the  laatrinamed  dnraait 

^the  Tul  or  Boelder-clqr  ^  T«ifia«&re  and  Cheahiieb  m  aeen  at 
Blackpool  and  New  Brig^dxm  on  the  ooaat»  ia  one  thic^  bed  inter- 
calated with  beds  of  eilty  sand,  and  gravel ;  but  when  we  approadh 
the  aides  of  the  Pennine  Chain,  a  veiy  different  series  oi  beda 
oeon?a.  At  Broadstaira  CoUieiyy  near  Hyde,  the  following  section 
in  the  descending  order  was  met  with,  viz. : — 


1  Cby  ^ U 

2  Onduuid 2 

3  Stno^lfarl 22 

4  Qmcnand 2 

5  Lotm  with  Pebbles  12 

6  Bnck-letf  Marl 19 

7  Dry  Saad 9 


Dr. 

0 

8 

6 

9 

• 

10 

6 

U 

6 

12 

0 

IS 

0 

VT«  IW. 

Qnielnand  and  Loam •  0 

GimTel 3  0 

Loam  7  6 

GiaTel  and  Sand 3  0 

Claj  and  Loam    16  6 

GraTel  and  Soft  Marl  con- 
taining Pebblei  19  9 


I  give  this  section  as  an  instance  to  show  the  difficulty  of  classify- 
ing the  drift  deposits,  either  by  my  old  arrangement  or  Mr.  Hall's 
new  one.  At  present,  probably  bodi  most  be  considered  as  piovi- 
aional,  to  be  perfected  when  the  deposits  have  been  more  thoroughly 
investigated  and  better  known. 

l%e  eastern  part  of  England,  I  imagine,  is  in  about  the  same  con- 
dition; for,  after  some  years  examination  of  the  Ihift  deposits  in 
Notts.,  Lincoln,  York,  Duriiam,  and  Northumberland,  I  have  not 
been  able  to  make  the  sequence  of  the  beds,  as  Mr.  S.  V.  Wood,  jun., 
appears  to  have  found,  more  to  the  south. 

I  remain.  Sir,  yours  truly, 

£.   W.  BiNKST. 

MxmmwntM,  Jpni  9, 1997. 


« 
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FISH  IN  THE  OLD  RED  SANDSTONE. 
To  the  Editor  of  the  Gsologigal  Magazihs. 

Sib. — ^Mr.  Pengelly's  answer  is  dear  and  definite.  Such  good 
authorities  on  fish  remains  give  one  the  strongest  reason  to  believe 
that  this  Upper  Old  Bed  fish  really  does  occur  in  what  we  heUeve  to 
be  Lower  Devonian. 

On  the  Irishman's  principle  of  coming  for  aid  to-day,  because  he 
was  relieved  yesterday,  I  must  ask  three  or  four  more  questions. 
First,  is  it  sure  that  the  locality,  Meadsfoot  Bay,  is  the  same  age  as 
the  |Meadsfoot  Sands,  which  are  certainly  Lower  Devonian,  by  their 
fossils.  The  country  is  awfully  faulted ;  and  as  the  Barnstaple  beds 
(=Upper  Old  Red,  as  I  have  proved  by  their  fossils)  are  everywhere 
likely  to  be  unconformable,  on  the  Middle  and  Lower  beds,  I  think 
it  is  possible  we  may  get  patches  of  it  here  and  there,  and  should 
like  to  know  (it  is  years  since  I  saw  Meadsfoot)  if  the  beds  can  be 
continuously  traced. 

Next,  I  should  like  to  ask  whether  Pteurodictyvm  prohlematicum 

Gk)ldf.,  one  of  the  most  characteristic  of  the  Lower  Devonian  corals 

in  S.  Devon,  and  in  the  Bhine  country,  really  ever  does  occur  in  the 

Barnstaple  group,  or  the  Coomhola  grits  of  the  south  of  Ireland? 

/  It  has  been  frequently  quoted  of  late  years  (I  believe  by  Professor 

/^/     Jukes).    Will  my  friend  Mr.  Baily  re-examine  his  specunens ;  and 

yx  any  others  who  may  possess  this  fossil  make  sure  of  it? 
"-^  \  There  is  a  Dictyophyllia,  a  Lower  Carboniferous  coral,  allied  to 
Fleurodictyum^  common  enough  at  Barnstaple,  but  not,  I  think,  the 
same  species  as  the  Mountain  Limestone  fossil.  This  I  have  seen 
from  various  localities  in  the  Uppermost  Devonian.  Is  it  possible 
that  it  may  have  been  mistaken  for  the  Pleurodiciyum  ? 

Again,  has  any  one  ever  seen,  in  Mountain  Limestone  rocks, 
Stringocephalus,  Calceola,  Pentamerus,  Atrypa,  UndteSt  StrophaUmay 
the  various  species  of  Acervtdaria,  Cyaiiphyllumy  Smithta  (or  Strept- 
a8trea)y  Heliolxtes)  the  forms  of  FavositeSj  allied  to  F.  cristata  and 
F,  cervicomis,  the  Devonian  types  of  Hexacrinus,  Spharocnnus, 
Styhcrinus  {Cupresaocrinus  is  rarely  found,  I  know,  in  Carboniferous 
Limestone,  but  is  characteristically  Devonian  for  all  that),  the  don- 
ated forms  of  Pentremites,  Phacops,  Prcetus,  Harpes,  Oyphaspis, 
Momalonotus,  Bronteus,  CheiruruSj  etc. 

If  none,  or  next  to  none,  of  these  genera  occur  in  Mountain  Lime- 
stone localities :  if  Productus  is  everywhere  common  in  the  last,  and 
absent  in  the  first:  and  if  the  corals,  crinoids,  shells,  trilobites, 
and  fish,  which  characterize  the  Devonian,  are  absent  in  the  overlying 
^^  Carboniferous — and  vice  versa^  what  is  the  use  of  trying  to  make  the 
one  the  equivalent  in  time  of  the  other  ?  Yours  truly, 

>j  vi:"'  J.  W.  Saltxb. 

P.S. — Since  I  wrote  the  above,  Mr.  Pengelly  has  brought  up  his 
specimens  to  London.  The  PhyUolepis  from  Meadsfoot  is  indeed  like 
that  genus.  The  fish-defences  {Ctenacanthus  ?)  are  equally  unquestion- 
able ;  they  are  from  Looe  Island.  There  is  nothing  like  asking  ques- 
tdozis  to  get  at  truth.   Here  have  been  some  valuable  data  long  buried ; 


X. 


«nd  now  mj  friend  consents  to  btwr*  th«m  fl|pii«d  and  daavibed  bgr 
our  best  authorities.    So  I  must  icrite  gec^OgHti,  if  not  Hr.  PamtaUr 
himself,  to  find  for  us  what  ehelli,  ooniB,  «to.,  oooqt 
actual  specimeDS.    They  do  indeed  afpaar  to  lie  Id  As  Io 
but  there  is  the  possibility,  I  hat«  above  hinted  it,  «f  tlw 


actual  specimeDS.    They  do  indeed  ajyor  to  lie  fai  Ae  lomit  iMAt* 

but  there  is  the  possibility,  I  hav«  above  hinted  it,  «f  tlw  CFppar^'-^ 

beds    overlapping   unoonforraably  mmd   tfu    aonth    ooMfi   HMM  V^^ 


hitherto  wo  have  not  known  them.  Near  Teagnmoiith,  Indeed  «• 
have  the  Upper  Devonian  beds ;  and  n^  note-boolt  Mb  nw  Htm  l» 
a  fault  (one  out  of  many  in  this  diitnot)  betwMn  ttia  Maaddbot 
sandstones  witli  Lower  Devonian  ifaelli,  and  the  afla  of 


which  hold  this  fisU-scalo :  and  unoonbnnilf  and  bslta  i^  3a  oaf-  tt 


ihiag  but  mix  t]]e  fossils  in  the  bed  itael^  aipedallj  in  8.  Devon. 

But  Looe  Island  witL  the  fish,  is  notXjOoawithltoljOireKDaTaatiNk 
shells :  and  Meadsfoot  fish-bed  hu  not  fit  beaa  peovad  to  be  tta 
same  bods  as  those  which  hold  tlw  trflobttaa  and  diaUi.  Hua  la 
work  for  the  local  geologist ;  and  as  lakiaw  aibrat  dta  flib  has  pa»-, 
duced  so  much,  I  hope  asking  about  tii6  gaologf  ViQ  do  ntne.  We_ 
want  now  to  know  what  are  the  axaot  mUticna  of  die  bedt  vrhkfc 
hold  these  fish  :  for  fish  they  arc-4h«  Only  (mei  (the  K.  Devon  am 
was  a  mistake)  known  in  British  Demdan  mdu.— J.  W.  8. 


BALA  AUD  Hiair AXT  LnCBBTONB. 
To.  Ae  Editor  </  lb  Osoumioai  HAaAnm. 

Sn, — ^There  is  a  point  of  much  interest  to  be  worked  out  in  Nortti 
Wales:  tIe.,  the  exact  relation  and  age  of  the  upper  or  Himant 
limeatone  of  BaU. 

Some  of  the  fouila  in  this  remarkable  band  are  known.  It  is 
the  only  example  (so  far  aa  I  know),  in  rocks  below  the  Wenlook 
timeetone,  of  a  pisolitio  structure ;  very  marked  in  the  neighboar* 
hood  of  Bala.    But  beyond  Bala,  etc,  it  is  not  at  pressnt  known. 

I  beg  to  suggest  an  excellent  piece  of  work  for  one  of  the  Olube 
this  year  (unieae  Kr.  Davies,  of  Oswestry,  means  to  do  it  single 
banded).  It  is  to  work  out  thoroughly  the  geology  of  one  mountain, 
dose  to  Llangollen,  and  therefore  easily  sooessiHe.  If  they  would 
wTMnitM  Hynydd-iVon-Frys,  which  is  not  a  lofW  one,  and  has  good 
znads  all  round,  it  will  be  much  better  service  than  making  what  is 
oallfid  a  section  or  a  traveise.  There  are  two  beds  of  limestone 
there  : — the  Bala  limestone,  and  an  upper  one,  probably,  the 
" Himant "  limestone;  and  &om  this  locality  some  of  the  very 
gawt  of  onr  Bala  fossils  have  been  obtained. 

^lere  is  a  huge  Lttaonvata  there,  six  or  seven  inches  long ;  a  fine 
Jiimi\9.  viz.,  L.  angmformit, — the  only  specimen  known  in  Britain, 
yet,  is  that  in  the  Woodwtoiiian  Museum.  Then,  again,  there  is  a 
epecies,  probably  new,  of  Bwmatlua  to  be  found ;  and  such  a  crowd 
of  Corals,  Bryosoa,  and  other  ohoioe  things,  that  it  is  like  working  in 
k  moaeum  ;  I  had  hut  two  hours  for  it  all. 

Now  what  we  want  to  know  is  the  exact  oontenta  of  each  of  theee 
beads  of  limestone;  for  one  is  probably  very  different  from  the 
ottkBTt    And  if  the  above  rare  foesilBare&om<)aBR\a>in.^OtA\]:^(y(a 
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bed,  no  wonder  we  do  not  know  them  elsewhere  in  the  great  Bala  (or 
Garadoc)  series.  Besides  that,  in  all  probability,  the  north  end  of 
the  hill  is  made  up  of  the  Llandovery  rocks.  I  will  gage  almost 
anything  I  have  (and  that  is  not  mudfi),  that  the  Llandovery  con- 
glomerates and  ahalcs  occupy  the  hill  of  Pentre,  and  the  sloped 
above  Tal-y-Garth.  Beyond  this  I  will  not  suggest,  for  the  neigh- 
bouring ground  looks  terribly  faulted ;  and  no  one  knows  what  is 
the  actual  base  of  the  Upper  Silurian  series  in  the  valley, — seeing 
that  the  pale  *'  Taraniion  "  shales  are  not  traced  there,  nor  are  the 
Denbighshire  grits :  indeed  the  latter  never  were  there  at  all. 

I  know  no  place  within  easy  reach,  (for  that  is  something  in  the 
matter,)  where  a  Club-meeting  might  do  more  good ;  but  then  they 
must  make  up  their  minds  to  walk  the  hill  across  from  north  to  souih^ 
and  in  several  directions  ;  and  not  disperse  their  energies  over  a  long 
section,  or  go  in  search  of  the  picturesque.  The  geology  is  very 
simple  in  the  hill  itself;  but  outside  of  it,  faults  and  unconformable 
junctions  obscure  everything. 

1.  Slates  under  the  lower  limestone. 

2.  Lower  limestone  (Bala). 

3.  Slates  between  the  limestones  (Upper  J&da). 

4.  Himant  limestone  ? 

6.  Soft  slates — which  may  be  Llandovery  ? 
6.  Llandovery  conglomerates  ? 
Will  anybody  set  to  work  on  it  ?  J.  W.  Salter. 


GENERAL  GLACIATION  OF  IRELAND. 
(WITH  A  MAP.) 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — A  number  of  copies  of  the  accompanying  map  having  been 
cast  adrift  by  the  unforeseen  discontinuation  of  the  Dublin  Quarterly 
Journal  of  Science,  for  which  they  had  been  prepared,  you  have 
charitably  consented  to  afford  them  harbour  in  the  Geologioal 
Magazine.  At  your  desire  I  give  an  explanation  of  the  map,  and  a 
concif*e  account  of  the  paper  which  it  illustrates  (noticed  by  yourself 
in  your  April  number,  and  to  be  contained  in  the  forthcoming  part 
of  the  Journal  of  the  Royal  Geological  Society  of  Ireland).  The 
facts  have  been  derived  from  a  variety  of  sources,  including  my  own 
observation. 

The  black  strokes  give  the  direction  of  the  parallel  ridging,  which 
is  so  well  developed  over  much  of  the  low  ground  in  this  country. 
The  ridges  usually  consist  of  Boulder-clay  with  well  scratched  and 
blunted  (not  rolled)  stones;  but  sometimes  the  parallel  shaping 
seems  to  be  partially  wrought  in  the  rock.  The  Boulder-clay  ridges 
are  totally  distinct  from  Eskers  (or  Karnes) ;  their  average  length  is 
about  three  quarters  of  a  mile ;  they  sometimes  exceed  one  htindred 
feet  in  height.  The  red  strokes  represent  parallel  rock-scorings. 
When  the  scorings  show  clearly,  of  themselves,  which  way  Uie 
grinding  agent  went  along  the  line  of  its  motion,  the  strokes  repre- 
genting  them  are  made  into  arrows.    Cross  striations,  lateir  than  tiM»^ 


i</^j-a. 


rOLfU  FlAl 


MAP 

i^fmai  ili^lamlunt 


;      Bira4i4>n  of  hr'lt   .-aniua' 

RK   Kan^  ulSUiifc  Hloom.Dt-il.iHil 
and,  Ka/ifr  M'  aUtrruplHi  at  t. 


XoOlugtrate  IF  Cloaca  paper  on.  tha  tieiuenl  »Aaci«.\io-a  ■ 


Correspondence.  235 

principal  ones,  are  omitted ;  as  also  are  the  traces  of  the  strictly 
local  glaciation  among  the  mountains.  The  dotted  arrows  indicate 
the  direction  of  the  drift  transportation ;  in  most  cases,  certainly, 
and  in  the  rest  most  probably,  it  is  the  movement  of  the  Boulder- 
clay  which  is  given.  Since  the  three  kinds  of  phenomena  always 
agree  so  remarkably  as  to  direction,  they  must  be  effects  of  a  common 
cause ;  and,  therefoie,  they  may  be  used  jointly  or  separately,  as 
opportunity  occurs,  in  tracking  tiie  courses  of  the  streams  by  which 
they  have  been  produced. 

Those  streams  must  have  consisted  of  glacier  ice ;  because  various 
considerations  shew  that  no  other  agent  is  capable  of  doing  eveTytMng 
that  has  been  done,  and  of  moving  as  the  streams  have  moved.  The 
universal  glacier  was,  probably,  not  less  than  8,000  feet  in  depth. 
It  was,  at  its  greatest  development,  but  little  dependent  on  the 
mountains,  as  sources  of  supply ;  it  was  sometimes  inconvenienced  by 
them  as  obstructions  to  its  movement.  Its  tendency  was  to  spread 
outwards  in  every  direction,  without  much  regard  to  the  general  slopes 
of  the  open  ground.  As  a  result  of  its  great  depth  and  magnitude, 
its  mobility  must  have  been  vastly  greater  than  might  be  sup- 
posed possible  on  first  thoughts,  and  sufficient  to  enable  its  different 
flows  to  move  as  shewn  on  the  map.  Those  flows  formed  a  con- 
nected, though  not  single,  system — their  mutual  interference  has 
sometimes  affected  their  movements  quite  as  much  as  the  resistance  of 
the  masses  of  elevated  ground.  Thus,  the  stream  which  flowed  south- 
ward, near  Carrick-on-Shannon  (c),  has  divided,  without  having 
been  compelled  to  do  so  by  anything  in  the  shape  of  ground  there- 
abouts. The  right  branch  of  that  stream  has  turned  sharply  away 
from  tlie  wide  plain  before  it,  and  flowed  directly  towards,  and  then 
across,  the  (not  very  elevated)  range  of  the  Ox  mountains,  Sligo 
(xx).  The  sti'eam,  which  flowed  eastward  from  near  Loughrea  (l), 
has  behaved  in  a  somewhat  similar  manner.  There  were,  however, 
radiating  district  ice-syslems,  belonging  to  some  of  the  mountain 
groups ;  of  which  the  most  remarkable  was  that  of  Kerry  and  W. 
Cork.  Tliese  may  have  existed  during  the  height  of  the  glacial 
development,  or  they  may  not  have  been  established  until  afterwards. 
They  were  older  than  the  submergence  in  the  glacial  sea ;  and  older 
still  than  the  local  corry  glaciers,  of  which  we  have  evidence  in  so 
many  places.  To  explain  fully  the  movements  of  the  flows  of  the 
general  ice-envelope,  it  seems  necessary  to  suppose  that  the  west  side 
of  Ireland  was  formerly  higher,  relatively  to  the  east,  than  it  now  is. 
Some  independent  considemtions  confirm  this  supposition.  It  is 
most  probable  that  the  groimd  near  the  head  of  what  is  now  Gralway 
Bay  occupied  a  somewhat  central  inland  position  during  the  period 
of  the  general  glaciation. — Faithfully  yours,  M.  H.  Close. 

Newtown  Park,  Black  Rock, 
Dublin,  AprU  9/A,  1867. 
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MR.  TOPLEY  ON  ESCARPMENTS. 
To  the  Editor  of  the  Gkolooical  Maoaziks. 

Dkab  Sm, — I  should  not  have  troubled  you  with  another  letter, 
were  it  not  that  Mr.  Topley,  in  your  last,  unintentionally  misre- 

f  resents  my  views  so  as  to  make  them  appear  inconsistent.  In  reply, 
shall  endeavour  to  be  as  brief  as  possible. 

Bevival  of  Old  Theories, — Mr.  Topley  regards  with  disrespect  the 
act  of  a  geologist  going  back  to  old  times  for  an  explanation  of  phe- 
nomena, as  if  conformity  to  prevailing  fjEuahion  in  a  science  were 
more  philosophical  than  a  simple  desire  for  truth.  In  the  history  of 
geology,  old  fashions  have  often  been  revived.  The  glacial  theory  of 
the  Parallel  Boads  of  Glenroy  was  framed  by  Agassiz  in  1840,  during 
his  Highland  tour  with  Dr.  and  Mrs.  Buckland.  It  was  displaced 
by  the  marine  theory,  which  lasted  until  1863,  when  the  glacial  theory, 
as  explained  by  Jamieson,  received  the  sanction  of  the  Gkological 
Society.  Mr.  Topley  himself,  in  his  rain  theory,  has  gone  back  to 
the  days  of  Hutton  and  Playfair.  The  theory  of  "  waves  of  trans- 
lation "  has  found  favour  with  eminent  geologists  within  the  last  few 
years,  and  is  still  held  by  Sir  Boderick  L  Murchison.  I  do  not  think 
Sir  Charles  Lyell  would  object  to  a  wave  of  translation,  such  as  mig^t 
be  caused  by  an  earthquake  capable  of  upheaving  a  sea-beach  to  a 
height  of  40  or  50  feet,  or  that  he  would  assent  to  the  extreme  form 
in  which  Mr.  Topley  has  stated  his  protest  against  "  large  bodies  of 
water." 

LyeU  on  Marine  OurrenU. — I  never  regarded  waves  as  more  im- 
portant denuding  agents  than  currents,  and  Sir  Charles  Lyell,  so  far 
from  disclaiming  the  latter,  lays  the  main  stress  on  them.  He  says 
(if  I  rightly  remember  his  words)  "  the  chief  influence  of  the  ocean 
is  exerted  at  moderate  depths  below  the  surface,  on  all  those  areas 
which  are  slowly  rising,  or  are  attempting,  as  it  were,  to  rise  above 
the  sea.*'  Currents  may  have  formed  the  extensive  escarpments  and 
terraces  revealed  by  soundings  in  the  Atlantic  Ocean,  and  currents 
may  have  commenced  those  long  lines  of  subaerial  escarpment  which 
ars  rarely  paralleled  on  modem  sea-coasts ;  but  most  of  the  escarp- 
ments with  which  I  am  acquainted  show  traces  of  having  been  at  least 
modified  by  coast- action.  Assuming  their  littoral  origin,  England 
would  not  be  a  likely  area  to  present  fisic-similes  of  them  at  the 
present  sea  level.  Such  can  only  be  expected  on  coasts  where  the 
sea  is  **  deep  to ;"  where  it  is  not  prevented,  by  the  task  of  silting  up 
shallows,  from  following  the  strike ;  and  where,  beneath  the  line  <h 
clifif  and  the  influence  of  waves,  there  must  be  a  sloping  submarine 
talus  of  angular  materials,  similar  to  that  forming  the  lower  part  of 
many  inland  escarpments. 

So'CaUed  Strike  Escarpments, — ^The  mode  of  action  assigned  by 
subaerialists  to  rain  and  fro^t  involves  an  entire  dependence  on 
structure.  Bain  and  frost  can  only  originate  and  carry  on  the  work 
of  denudation  in  conformity  to  the  strike ;  but  on  minute  inspection 
it  will  be  seen  that  many  parts  of  so-called  strike  escarpments  show 
a  dip  along  the  face  of  the  cli£f  which  proves  that  the  denudation 
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in  these  parts  must  have  proceeded  obliquely  to  the  strike.  In  those 
escarpments  which  consist  of  a  succession  of  headlands,  bays,  and 
omibes,  a  very  considerable  part  actually  runs  unconformably  to  the 
strike ;  in  other  words,  the  bedding  is  obHque  to  the  planes  of  marine 
denudation  either  above  or  below  the  escarpment  (instanoes — the 
gKAi  Cotswold  escarpment,  the  Eglwyseg  line  of  cliffs  near  Llan- 
gollen, etc.).  With  regard  to  Mr.  Topley's  statement  that  the  line 
of  cliff  now  in  course  of  being  formed  by  the  sea  in  N.E.  Yorkshire 
is  unparalleled  by  any  inland  escarpment,  I. think  reasons  might  be 
anigned  why  a  perfect  parallelism  should  not  be  found  in  Britain. 
It  is  not  true,  however,  mat  all  the  escsupments  of  this  country  ex- 
hibit a  continuation  of  the  same  beds,  llie  Lias  escarpment  N.E.  of 
Taonton  may  be  regarded  as  a  continuation  of  the  Greensand  escarp- 
ment to  the  south.  The  escarpment  extending  from  Uphill,  near 
Weston-super-mare,  towards  the  E.  and  N.E.,  embraces,  in  hori- 
xontal  succession,  a  repetition  of  limestone,  Trias,  Lias,  and,  if  I 
Temember  right,  Permian  conglomerate. 

Swrt  Lines  of  ObUquely-strcUified  Cliffs. — ^These  may  be  met  with 
almost  everywhere  in  the  Lake  district,  and  in  many  parts  of  Wales, 
Somerset,  eta  (Instances — some  of  the  cliffs  of  Cader  Idris  ; 
aevend  cliffs  on  the  S.E.  side  of  the  railway,  between  Penmaen  Pool 
and  Barmouth  Feixy  Station ;  cli£&  in  the  upper  valley  of  the  Wye, 
at  high  levels  above  the  river  :  the  cliff  behind  Clevedon  ;  many 
diib  at  high  levels  on  the  Mendip  Hills,  especially  between  Shute- 
ahelf  and  Longbottom  Passes,  and  on  one  side  of  the  latter ;  parts  of 
the  celebrated  Cheddar  Cliffs,  etc.). 

Strike  foUawing  Sett-coasts, — Among  the  instances  in  which  the 
aea  shows  a  tendency  to  follow  the  strike,  may  be  mentioned  the 
diflb  to  the  south  of  Clevedon,  in  Somersetshire.  On  the  sides  of 
Brean  Down,  near  Weston -super-mare,  the  sea  pays  about  equal 
legard  to  dip  and  strike.  On  many  parts  of  the  west  coast  of  Wales 
the  sea  shows  a  preference  for  the  strike.  A  whole  article,  detailing 
instances  in  other  places,  might  be  written.  It  is  still  true,  that  the 
sea  pays  comparatively  little  **  regard  to  dip  and  strike,"  and  equally 
true  that  dip  and  strike  solely  determine  the  direction  of  the  denuda- 
tion effected  by  rain  and  frost 

Syndinal  HiUs. — ^Though   to  Mr.  Topley  it  may  be  sufficiently 
dear,  I  cannot  understand  how  a  hill,  consisting  of  a  perfect  synclinal 
basin  with  the  strata  dipping  inward  on  aU  sides  (in  the  same  para- 
graph, in  speaking  of  the  same  hills,  Mr.  Topley  uses  the  term  most 
tides)  can  show  a  dip  in  any  part  of  the  face  of  the  surrounding 
escarpment,  as  they  do  in  Eston  Nab  and   Uplcatham  Hill.'      I 
venture  to  believe  that  the  strata  of  many  of  the  so-called  synclinal 
lulls  dip  towards  each  other  only  from  two  points  of  the  compass,  in 
which  cases  they  do  not  form  basins,  but  synclinal  axes.     It  is 
certain  that  some  of  these  hills  have  this  structure,  and  that  the 
denudation  by  which  they  have  been  left,  has  followed  the  strike  on 
two  sides  oxdy.     In  their  case  the  atmospheric  theory  furnishes  no 
more  than  half  an  explanation.    They  can  be  fully  aooouxi\A^  ivst  \sn 
J  TapUf,  Omol.  Mao,  Vol  III.  (Oct.  1866),  p.  4W. 
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the  sea,  which  shows  a  versatility  not  possessed  by  subaeiial  agenf^, 
and  which  can  breach  through  and  overcome  almost  any  exceptioa 
to  its  main  mode  of  action.  Many  detached  hills  near  escarpments 
appear  to  be  decapitated  headla$ids,  .and  can  be  at  once  explained  hj 
the  well-known  tendency  in  the  sea  to  enlarge  bays  latenJly,  nntfl 
connecting  passages  are  formed.  D.  Mackintosh. 

Tbignxouth. 

P.S. — As  the  work  of  excavation  for  villas  proceeds,  the  proofs  of 
the  marine  denudation  of  the  hills  and  valleys  of  the  Torbay  district 
assimie  a  more  and  more  demonstrative  du^racter.  On  this  subjeot 
you  will  soon  hear  from  me  again. 


ORAPTOLITES. 
To  the  Editor  of  the  Geolooioal  Magazikb. 

Sib, — I  am  sorry  to  have  again  to  beg  for  a  portion  of  your  space, 
but  I  am  unwilling  to  let  pass,  without  brief  comment,  certain  state- 
ments advanced  by  Mr.  W.  Carruthers  in  his  letter  on  Graptolites 
in  your  last  number  (page  187). 

I  do  not  find  it  necessary  to  enter  here  into  any  further  discussion, 
as  to  the  nature,  or  connexions,  of  what  I  consider  to  be  the  ovarian 
capsules  of  the  Graptolites.  I  am  now  in  the  possession  of  a  large 
number  of  specimens,  proving,  as  I  think,  conclusively,  that  there 
is,  in  some  species,  an  actual  organic  connexion,  and  X.  trust  shortly 
to  publish  the  results  of  my  investigations  on  this  point 

As  to  the  error,  whereby  Mr.  Carruthers  inserted  the  name  of  D. 
Whitjieldii  for  that  of  Z>.  marcidua,  I  should  be  inclined  to  think  that 
this  change  does  not  much  improve  his  position,  as  D.  marddut 
does  not  seem  to  agree  with  D.  tricomia  in  anything  except  the 
common  character  of  possessing  three  processes  at  the  base. 

Mr.  Carruthers  appears  not  to  be  fully  acquainted  with  the  true 
nature  of  a  "  radicle,"  as  defined  by  Hall,  or,  I  think,  he  would  not 
assert  that  D.  Whitjieldii  is  provided  with  more  than  one.  The  two 
lateral  spines,  to  which  he  alludes,  are  found  in  D.  priitU,  and  in 
various  other  species,  and  are  simply  processes  from  the  first  two 
oellules  on  each  side,  and  not  '*  radicles  "  in  any  sense  of  the  term. 
My  statement,  that  D.  tricomis  possesses  three  *'  mucronate"  radides, 
was  simply  made  in  deference  to  Mr.  Carruthers's  figure  of  this 
Graptolite,  where  the  nature  of  the  lateral  spines  cannot  be  mado 
out ;  and,  also,  on  the  supposition  that  he  would  not  have  ohoeen  a 
specific  name  expressive  of  a  character  common  to  several  species. 

Mr.  Carruthers  still  seems  to  think  that  the  cellules  in  D.  prialii, 
of  Hisinger,  are  mucronate.  My  assertion  to  the  contrary,  if  wnmg, 
is  at  any  rate  supported  by  all  the  descriptions  of  this  speoiea  to 
which  I  am  able  to  refer.  In  neither  the  figures  nor  descriptions  of 
Salter,  Hall,  M^Coy,  Harkness,  or  Greinitz,  is  there  any  mention  of 
anything  of  the  nature  of  spines  to  the  cellules  of  JD.  pristU,  As 
Mr.  Carruthers  has  simply  repeated  his  statement,  and  has  not  sees 
£t  to  bring  forward  any  proofs  of  its  accuracy,  he  must  permit  me  in 


&e  meaatimie  to  adbexe  to  the  apinion  I  fonnerlr  •  _ 
X  am  orinatfained  to  believe  that  the  aboT0-aieNtion«dMlnanlallMfarti 
must  have  had  oppoitntuliea  of  studying  this  Qn^talito  M  gOM  M 
those  enjoyed  hj  Mr.  CairathArs. 

Finally,  I  am  wnr  that  anTlIiing  I  have  taid  i 

Mr.  raLTUlI,.r-l..tl:.     I:.';   f  .I.",-    T   v.  NT....!   iT.iu.y  «y  tod 


Bm;  Ktd  1  ■bowfd  te«a  0)011^  I  had  stated  with  ntffid«it  n 
MM  Art  1 4H«damd  tiMt  nj  nam  mn  m  jet  ooi^«*nmC 
a«t  Mr;  Ouniiben^  ofRaiana  mi|^  "sltimitaly  hs  pnynd  to  ba 
flSKHMt."  I  m  IBcawin  wHrf  tlwt  I  rimdd  need  to  raoil  to  Mn 
OmAat^  TBooIkotian.  tiu*  Oa  «Eiitenoe  ti  mfmUm,  "vartiadlr 
wmrowed."  doM  notimi  riaqify  iqiaa  m]r''ipae  dixit;"  bnttlwt 
iTOMMr  SaOcaem  had  noo  in  monnaM.  and  had  axM  to  tii* 
IIM0  omcf>»«M  ahiHrt  thom  ■•  I  lutd.      I  wn.  Sir.  «to» 

B.  Auums  2t  lOBHMa. 


AWMinitw  TOLOuno  mBmuuBOi  IK  mKUDmBuioAir. 

.lb  Aa  Editori^  tkt  GwiioeiciL  Kfoum. 
Jnr'-'flnfp  MOonto  of  VatOtqaikea,  Volonio  S^nptiooih  «ta« 
whfa^lim  nMlwd  w  fioB  t]i»l(«ditanMw«owto  ud  idwda. 
dazing  the  latter  part  of  the  pMt,  aad  the  earlier  part  of  Urn  praoont 
jear,  hare  been  ao  munerooB  ihat  they  lead  me  to  suapect  that  they 
aro  attributable  to  one  ooDwum  origin,  and  are  the  reaolt  of  a 
plnfamic  i^ent  vhich  oouvaleefl  the  whole  Uoditerranean. 

These  diBtnrbaaoes  aeem  to  date  &om  the  eruption  of  the  lalands 
at  Santorino  last  year.  Frofesaor  D.  T.  Aasted  was  the  fiiat  to 
point  out  the  connection  of  this  phenomenon  with  the  eniptionH  of 
petroleum,  whioh  soon  after  took  place  at  the  sidee  of  Mount  Etn^ 
Again,  M.  Mauget  recently  sent  a  paper  to  the  Paris  Academy  of 
Bcienoefl,  stating  that  lost  July  the  wells  and  springs  of  Naples 
and  the  neighbourhood  suddenly  diminished  their  supply;  whilst, 
hv  the  injection  of  carbonic  acid  fiom  the  fissures  diverging  from 
Uount  Yeeuyius,  the  fish  were  poisoned.  This  year  the  earthquake 
at  Algiers  has  been  sucoeeded  by  the  eruption  of  a  "  geyser ;"  i.e.,  a 
oolnmn  of  steam,  fifteen  or  twraity  yards  high,  has  burst  forth  from 
an  aperture  three  feet  in  diameter,  near  the  sources  of  the  Ain-Bada. 
Eaiuiqnakes  at  Cephaloaia  and  MtJta  I  mentioned  in  my  last  lettez. 
A  more  featiiil  shock,  killing  thousands  of  persons,  and  submerging 
neat  part  of  the  land,  has  been  felt  at  Uytelene,  on  March  6th. 
Tbia  earthquake  was  even  ezperienoed  as  far  as  Constantinople  and 
Smyraa.  A  vokanic  eruption  has  ocoorred  very  lately  at  Pantellaiia, 
between  Sioily  and  Africa.  Becent  telegrams  announce  an  earth- 
qnake  at  Naples.  The  ship  "  Sidon"  announced  that  on  March  7th, 
being  seven  miles  off  Mytilene,  they  experienced  two  shocks  of  a 
■abmarine  earthquake. 

Now  does  it  not  eeem  that  all  these  phenomena  point  to  a  great 
wsra  oi  voloanio  agency  disturbing  the  Me^temmeBU,  i!ua  wniftAt 
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and  its  islands?  It  is  said  that  nine  proofs  are  sufficient  to  sub- 
stantiate a  case,  and  as  we  have  fully  that  number,  I  think  we  may 
safely  credit  the  theory.  The  difficulty  is  perhaps  to  find  the  centre 
of  the  disturbance.  An  eye-witness  of  the  earthquake  at  Algiers 
supposes  the  centre  of  that  shock  to  be  in  the  Atlas  Bange ;  but  as 
that  would  be  too  distant  to  affect  the  whole  Mediterranean,  I  think 
it  is  more  likely  to  be  between  the  yolcanoes  of  Etna  and  Vesuvius. 

Tours,  etc., 
Thb  Crbsobnt,  Salfobd,  L.  C.  Gasabtklli. 


Bemarkablb  Hard  Fobm  of  Anthracite. — M.  Dumas  has 
called  attention,  in  the  Comptes  Rendus,  to  some  uodules  of 
anthracite,  remai'kable  for  their  hardness,  which  were  placed  at 
his  disposal  by  the  Count  Douhet ;  who  found  them  at  a  dealer's, 
and  secured  them  for  scientific  investigation.  These  nodules  have 
apparently  a  concretionary  structure,  and  are  hard  enough  to 
scratch  glass,  and  even  harder  bodies,  with  ease.  Leaving  out 
the  ash,  the  composition  is  found  to  be  : — carbon  97*6,  hydrogen 
0*7,  oxygen  1*7,  which  agrees  with  the  composition  of  anthracite. 
Its  density  is  1"66.  With  the  opacity,  densi^,  and  composition  of 
anthracite,  these  nodules  possess  the  hardness  and  take  the  polish  of 
the  diamond.  M.  Dumas  was  not  the  first  to  notice  this  interesting 
form  of  carbon.  Several  years  ago  M.  Mene  experimented  on  some 
anthracite  from  Creuzot,  Dept.  Saone-Loire,  France.  When  this 
coal  was  raised  to  a  high  temperature  in  a  muffle,  it  was  converted 
into  a  friable  stccl-grey  mass,  in  appearance  somewhat  metallic. 
When  this  high  temperature  was  continued  about  two  hours,  the 
fragments  in  the  crucible  were  nearly  always  sufficiently  hard  to 
scratch  glass  and  steel  with  the  peculiar  sound  of  the  diamond.  The 
composition  of  this  substance  was  found  to  be : — volatile  substances 
1-0,  carbon  96-8,  ash  2-2  ;  and  its  density  1-637.  At  first  M.  Mene 
could  not  procure  this  hard  form  of  carbon  from  the  anthracites  of 
Valbonnais  in  Savoy,  and  Abercraf  in  South  Wales ;  but  by  con- 
tinuing the  high  temperature  for  four  hours  he  obtained  similar  results 
•to  the  previous  experiments.  Some  pieces  of  coke,  prepared  from 
ordinary  bituminous  coal,  mixed  with  anthracite,  with  a  view  to  the 
utilisation  of  the  latter  for  blast  furnaces,  presented  numerous 
brilliant  points,  which  scatched  glass.  The  endeavour  to  apply  this 
carbon  in  a  powdered  state  to  the  polishing  of  metals  like  steel  was 
tmsuccessful,  as  the  powder  always  scratched  the  metal.  It  is  to  be 
hoped  these  important  researches  may  be  continued,  the  "  Soci^te 
d'Encouragement "  having  offered  a  prize  for  chemical  investigatioDS 
on  the  production  of  carbon  analogous  to  the  black  diamond. — 
Comptes  Bendm.  T.  D. 
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L — On   the  Distribution  beyond  the  Tertiary  Districts  of 

White  Clays    and  Sands  subjacent   to  the  Boulder-olay 

Durrs. 

Bt  Oborob  Maw,  F.6.S.,  btg. 

(Part  I.) 

TY^hi  object  of  the  following  paper  is  to  record  some  further  ob- 
servations on  the  distribution  in  North  Wales  of  deposits  of 
White  Clays  and  Sands  older  than  the  Boulder-clay  and  its  accom- 
panying gravel  drifts,  similar  to  those  in  the  neighbourhood  of  Llan- 
dudno, described  in  the  Geological  Magazine  of  May,  1865,  and  also 
to  give  a  condensed  summary  of  what  records  I  have  been  able  to 
collect  of  the  occurrence  of  similar  deposits  in  other  parts  of  the 
kingdom. 

The  well-defined  and  compact  geographical  disposition  of  the  re- 
cognized Tertiary  deposits  of  Great  Britain  renders  the  occurrence 
of  beds  of  similar  physical  character  inferior  to  the  Boulder-clay,  in 
outlying  districts,  a  matter  of  no  little  interest,  and  with  a  view  to  a 
more  exact  comparison  of  these  deposits  in  different  parts  of  the 
kingdom  with  each  other  and  with  their  possible  analogues  in  the 
Tertiary  districts,  I  have  endeavoured  to  bring  together  in  a  con- 
densed form  all  that  has  been  hitherto  observed  of  these  singular 
formations. 

North  Wales. — Since  publishing  in  the  Geological  Magazine  of 
May,  1865,  a  description  of  the  Clay-  and  Saud-Pockets  near  Llan- 
dudno, I  have  learned  from  Mr.  Binncy  that  he  made  some  obser- 
vations on  them  several  years  ago,  and  published  a  short  account  in 
the  Transactions  of  the  Manchester  Geological  Society,  but  I  have 
not  yet  seen  his  Memoir. 

The  only  other  locality  in  Carnarvonshire  where  I  have  observed 
similar  deposits,  is  at  a  place  called  Werndow  at  the  back  of  Conway 
Mountain,  about  a  mile  and  a  half  from  Conway,  where  white  clay 
and  sand  are  visible  in  several  of  the  ditches.  Some  pits  wore 
opened  a  few  months  ago  with  the  object  of  working  the  clay  for 
pottery  purposes,  but  there  were  no  sections  ex})ose(l  at  the  time 
of  my  visit.  The  fundamental  rock  is  here  Lower  Silurian,  and  it  is 
the  only  instance  that  has  come  under  my  observation  of  thcKC  de- 
posits occurring  off  the  Mountain  Limestone. 
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PasBing  to  the  eastward,  Beveral  pocketa  containinf^  white  clsya 
«nd  BandB  occur  in  the  Mountain  Limestone  of  Halkin  If  onntaiii  knd 
the  nmge  of  hilla  to  the  south  of  Holywell  in  Flintshire,  flections  of 
two  of  which  are  given  in  Figs.  1,  2,  and  3. 

Fig.  3.  Bud  and  claj  pit,  Bwlch  Fann,  na*r  Numcnli,  FUntahin, 
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No.  1  occurs  about  half  a  mile  to  the  cast  of  Lougralce  Hine  st  as 
altitude  of  about  900  feet  above  the  sea.  The  cavity  appears  to  b« 
about  160  feet  in  diameter  judjpBy/rw  iA«  po*«aW  o/Jk«  MHTWoidwj 
Utaniwe  on  the  mir/ace,  though  the  walls  are  not  viwUo.  The 
superficial  drift,  now  nearly  aU  removed  in  working  the  sand,  must 
iMve  hem  &om  20  to  30  feet  thick,  under  which  the  ooutents  of 


Su^fiacent  to  the  Bovidei^clatf. 


Fig.  1.  Sappond  gmaral  imngeniaiit  of  Pockat,  eontainiBg  nnd  ind  eUj  in 
HoDiitua  LunettoM^  Bwloh  Fuin,  dmt  Humcrch,  Flintahir*. 


the  pocket  oonsist  of  stratiGed  white,  black,  grey,  and  variolated 
nnda  ooDtamiiig  oarbonaceoae  partdcloB,  also  a  layer  abont  a 
foot  thick  of  soot-like  carbonaceous  matter,  and  etista  of  dark  grey 
laminated  claya,  and  nearly  white  pipe  clay  :  the  contents  of  this 
pocket  being  but  partially  eipoHcd,  it  is  not  easy  to  make  out  their 
general  arrangement ;  in  places  they  are  very  unconformable,  per- 
fectly borisoatal  eaad  beds  terminating  abruptly  against  almost  ver- 
tical strata  of  tough  plastic  clay,  and  in  another  place  a  little  pouch 
of  leTel  layers  of  sand  lies  in  the  midst  of  similar  beds  very  much 
inclined.  I  have  endeavoured  to  represent  the  arrangement  in 
Fig  1.  The  great  variety  of  gradual  shiftingis  and  slippings,  which 
the  contents  of  this  singular  cavity  appear  to  have  undergone,  have 
produced  a  complexity  of  arrangement  not  easy  to  explain. 

The  section  represented  in  Figs.  2  and  3,  occurs  at  a  height  of 
abont  850  feet  above  the  sea  on  Bwlch  Farm,  between  Nannorch 
and  Longrako  Mine,  one  mile  to  the  south-west  of  the  example  just 
described.  Fig.  2  represents  in  detail  tlie  portion  actually  ex- 
posed, and  Fig.  3  what  is  moat  probabW  the  general  arrangement 
of  the  beds  in  the  limestene  cavity.  The  limeetono  is  not  visible 
in  immediate  contact  with  the  sand  ;  but  as  the  sand  and  clay  has 
been  sunk  through  forty  feet,  and  the  limestone  appears  within  a 
short  distance  on  all  aides,  they  must  occupy  a  complete  "Pocket," 
similar  to  those  near  Llandudno.  The  individual  strata  in  this 
Bection  quickly  alternate,  and  are  very  thin,  consisting  of  (^uite 
white,  grey,  yellow,  and  black  sands,  sejiarated  by  layers  of  tough 
white  clay,  very  regular  and  continuous,  but  not  more  than  two  or 
three  inches  thick. 

The  darker  beds  of  sand  and  clay  contain  a  great  deal  of  car- 
bouaceoDs  matter,  and  here  and  thercj  in  contact  ^tk  lV«  qVu^Am^ 
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are  layers  of  very  black  oarbonaceoos  earth.  Some  of  the  white 
sand-beds  oontain  thin  layers  of  small  white  pebbles,  about  the  size  of 
a  pea,  which  appear  to  have  been  derived  from  the  Millstone  Grrit : 
on  the  west  side  of  the  section  the  strata  are  nearly  level,  but  at  a 
very  short  distance  to  the  east,  they  dip  at  a  high  angle. 

There  is  a  curious  arrangement  towards  the  bottom  of  the  Sand- 
pit, in  which  the  overlying  inclined  beds  are  cut  off  suddenly  against 
some  more  level  strata  under  them ;  the  whole  of  the  strata  are  also 
full  of  slight  dislocations,  faults,  and  slips,  which  irr^ularities 
appear  to  have  been  produced  by  restricted  movements  within  a 
small  area,  and  are  disposed  as  though  the  beds  had  been  gradually 
lowered  after  their  deposition  into  the  Limestone  cavity  during  its 
slow  excavation. 

At  Craig  Yraddoc,  between  Bwlch  Farm  and  Nannerch,  on  the 
southern  margin  of  the  Mountain  Limestone  range  of  Flintshire, 
similar  sand  is  also  found  of  a  character  different  from  that  of  the 
Glacial  drift  of  the  neighbourhood,  but  I  had  not  an  opportunity  of 
examining  the  locality,  or  ascertaining  the  position  of  the  beds. 

Two  or  three  cavities  in  the  Mountain  Limestone  have  been  partly 
emptied  of  sand  and  clay  at  Ty  Coe,  near  Fridd  Gkureg  Wen,  1| 
miles  due  north  of  Caerwys.  One  that  has  been  abandoned  for 
some  time  appears  to  be  about  150  feet  in  diameter ;  I  was  informed 
that  it  contained,  with  the  sand-beds,  a  considerable  proportion  of 
white  clays,  which  were  sufficiently  tough  for  the  manufacture  of 
tobacco  pipes.  I  also  observed  a  small  exposure  of  dark  laminated 
clay  strata  near  the  circumference  of  the  pocket,  dipping  at  a  steep 
angle  towards  its  centre. 

A  little  to  the  south-east  of  Langynhafal,  in  the  vale  of  Clwyd, 
an  adit  driven  for  the  purpose  of  working  HsBmatite,  exposed  a 
deposit  of  dark  laminated  day,  filling  up  a  fissure  in  the  Moimtain 
Limestone,  of  the  same  character  as  the  clays  on  Holywell  and 
Halkin  Mountains,  and  in  mineral  aspect  closely  resembling  some  of 
the  Eocene  Clays  of  Dorsetshire,  and  the  Miocene  beds  of  Bovey 
Tracey,  in  Devonshire. 

Another  example  in  North  Wales,  of  which  I  have  obtained  a 
section  (Fig.  4)  occurs  at  Pant  du,  near  Llanferris,  Denbighshire, 
five  miles  to  tiie  south-west  of  Mold,  at  an  altitude  of  about  900 
feet  above  the  sea.     It  appears  to  be  a  lodgment  that  has  been 

Protected  from  denudation  in  the  angle  of  a  sort  of  amphitheatre  of 
[oimtain  Limestone  rocks,  one  side  being  open  to  the  main  valley. 
The  clay  has  been  worked  for  pottery  purposes  from  a  shaft  sunk 
into  it  seventy-five  feet  deep.  The  upper  five  feet  is  through  lime- 
stone debris  and  drift,  succeeded  by  a  mass  of  tough  white  clay,  the 
base  of  which  was  not  reached,  and  consequently  the  position  of  the 
fundamental  limestone  is  uncertain.  A  head  driven  from  the  bottom 
of  the  shaft  towards  the  Mountain  Limestone  escarpment,  intersected 
horizontally  21  feet  of  white  clay,  84  feet  of  soft  chert  breccia, 
similar  to  that  on  the  Great  Ormes  Head  (described  in  Oeological 
Magazine  for  May,  1866),  and  27  feet  of  black  laminated  Clay,  the 
L'mit  of  which  was  not  reached.    AU  these  beds  dipped  at  a  high 
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angle  towards  the  north,  and  froin  the  general  lie  of  the  groimd  and 
the  poBitioa  of  tlie  Limestone  rock  to  the  soath  and  north  of  the  pit, 
H>peared  to  occupy  a  large  pocket  as  represented  in  the  aooompanying 
diagnun. 

F%.  1.  CUj  Pocket,  F«nt  da,  max  Uufenii. 


The  bed  d  closely  rescmblea  the  dark  clay  at  Llangynhnfal  and 
Fridd  Garreg  Wen,  and  appears  to  occupy  the  same  position  in  i-ela- 
tion  to  tho  pocket  and  its  contents,  as  in  the  latter  locality. 

At  Maes  y  Safon  Mine,  about  one  mile  and  a  half  to  the  north 
of  Pant  du,  a  Btmilar  bed  of  whito  clay  woe  found  in  dicing  lln' 
foundation  for  a  windlass,  but  the  depth  and  extent  was  not 
ascertained. 

I  am  iniomied  by  Captain  Cooko,  of  Colomendy  Hall,  that  about 
a  mile  further  to  the  north,  near  his  house,  a  shaft  was  sunk  many 
years  ago,  and  said  to  have  penetrated  white  clay  for  more  than  forty 
yards  without  reaching  tho  limestone ;  but  exact  particulars  iin- 
wanting.  The  probable  existence  of  the  clay  is  rendered  evident  by 
a  sinking  of  the  ground,  below  the  general  level,  on  all  sideB^ — a 
phenomenon  almost  invariably  accompanying  these  dopositH.  A 
shallow  pit  sunk  ou  the  spot  a  few  years  since  proved  the  oxistence 
of  the  clay  on  the  surface,  though  tho  full  depth  was  not  oscurlniuoi!. 

Similar  whito  clay  has  been  found  in  sinking  mine  shafts  in 
several  localities  near  Mold,  in  each  case,  as  far  as  could  bo  iih- 
certained,  resting  on  tho  limestone  under  a  considerable  thickness 
of  Boulder-drift  and  limestone  debris,  and  generally  at  a  hejglit  of 
from  800  to  1000  feet  above  tho  sea.  At  a  pit  a  little  to  the  west  of 
Trinity  Church,  three  miles  to  the  west  of  Mold,  under  93  feet  of 
drift  and  loose  limestone  boulders,  io  feet  of  whito  clay  similar  hi 
that  at  Pant  du,  was  penetrated ;  and  at  Vron  Hall  Mine,  at  a  dei_>th 
of  140  feet,  a  layer  of  whito  clay  was  found  under  the  \\me8lcm«  i\.yi>T\%. 
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All  the  examples  of  these  white  days  and  sands  in  North  Wales, 
though  varying  much  in  the  relative  proportion  of  sands  and  olays, 
bear  an  unmistakeable  affinity  in  minem  character.  To  the  west, 
in  the  neighbourhood  of  Llandudno,  sand  strata  predominate  with 
but  slight  traces  of  clays.  In  the  neighbourhood  of  Holywell  the 
proportion  of  argillaceous  strata  is  larger,  though  the  sand  beds  are 
still  in  the  ascendancy,  and  in  the  most  easterly  examples  about  Mold 
the  sand  strata  are  almost  absent,  and  replaced  with  considerable 
masses  of  white  clays,  with  occasional  layers  of  dark  laminated 
clavs. 

Derbyshire  and  North  Staffordshire, — For  the  followings  facts  I  am 
indebted  to  Mr.  E.  W.  Binney,  F.R.S.,  of  Manchester,  and  Mr.  E.  Brown, 
F.G.S.,  of  Burton-on-Trent.  Mr.  Binney  has  placed  at  my  disposal 
his  notes  of  several  years'  observations  on  the  distribution  of  white 
clays  and  sands,  simUar  to  those  in  North  Wales^K)ver  the  Mountain 
Limestone  district  of  Derbyshire  and  North  Staffordshire ;  and  Mr. 
Brown  permits  me  to  print  a  portion  of  his  paper  "  On  the  Drifts  of 
the  Weaver  Hills,"  read  before  the  British  Association  at  Notting- 
ham— the  result  of  independent  observations  in  the  same  district; 
and  has  obligingly  supplied  me  with  the  section  of  the  Weaver  Hills 
(Fig.  6). 

Mr.  Binney  observes :  ''  In  a  good  many  of  the  mines  and  fissures 
of  the  Mountain  Limestone  of  Derbyshire,  clay,  sand,  and  gravel  are 
found ;  at  Bolsover  and  Lindric  common,  near  Worksop,  beds  of 
clay  of  a  light  colour  occur  on  the  top  of  the  Magnesian  Limestone, 
but  they  contcdn  no  sand  or  gravel." 

The  earliest  notice  of  the  white  clays,  in  the  Mountain  Limestone 
district  of  Derbyshire,  appears  to  be  in  Farey's  "  General  View  of  the 
Agriculture  and  Minerals  in  Derbyshire,"  published  in  1811.  In  VoL  i., 
page  249,  he  says  :  *'  Faults,  as  before  observed,  range  along  and  have 
broken  the  vein  stuff  and  rake  and  pipe  veins,  and  introduced  rounded 
Quartz  pebbles,  gravel  and  alluvial  day^  and  other  extraneous  mineral 
matters  below  the  Tick  holes,  which  connect  with  the  surface,  and 
such  cure  often  called  soft  veins  or  are  said  to  be  filled  with  '  softs.' " 
These  "  Tick  holes**  connected  with  the  surface,  would  appear  to 
be  analogous  with  the  "  Pot  holes "  or  Pockets  of  the  Mountain 
Limestone  district  of  North  Wales.  Farey  gives  a  list  of  mines  iu 
which,  what  he  terms  "  Alluvial  clay  and  omer  extraneous  matter  " 
derived  from  the  surface  have  been  mot  with ;  but  in  many  cases 
it  is  difficult  to  distinguish  whether  the  white  clays  and  sands 
resting  on,  and  contained  by  pockets  in  the  limestone,  are  refinnred 
to.  The  following  mines  taken  from  his  list  appear  to  be  the 
localities  of  the  white  clays,  sands  or  gravels  imderlying  the  Glacial 
drift:— 

"Bald  Mare,"  in  Brassington,  is  given  as  the  locality  of  China 
clay  and  gravel. 

"  Bonds  Vein,"  North- West  of  Wirksworth ;  in  8rd  Lime — gravel. 

"  Clay-pit  Dale,"  near  Hartington— China  clay,  and  graveL 

'*  Dale  Top,"  in  Wirksworth---Gravel. 

'*  Green  Linnet,"  West  of  Biasslngton — China  clay. 
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""Bill  Top,'*  Sooiib  of  Hiddleton,  by  Wirktworlli— GimveL 

"  LeM  Yak"  Norih-West  of  Wirkswordi-^iavel. 

^Ume  ESbm*'  and  "Braka/*  in  Winafeer— 8id  Lime-  OimveL 

"  Moiy  Meear,"  in  WinBter— Oohrey  day. 

"Nnnwrj,"  Norih  of  Hqpton  in  Dnnstoiie— Soft  day. 

""Portaini^  Pipe,''  in  Elton  and  Wintter— Oravel. 

•<  Baad-liole  F&e^**  Sonth-West  of  Wirkaworth— OraveL 

"  Seven  Bakear'  near  Mailook  BiidKe— Gxavel,  braea,  and  teetb. 

X  Solma^''  in  ^VHrkawortb  and  MidcOeton— QimTeL 

^  Sodkatoney"  in  Braaain^^ton — C9iina  olaj. 

*'  Upper  Eidd,"  in  Braaaington — Ohina  day* 

In  apeakmg  of  Ohina  day,  at  pa^  417,  the  aaaoe  anthor  aaya : 
**  China  olay  of  a  moat  beantifbl  white  ooloor  ia  procured  in  amall 
qoantitiea  in  Bald  Ifuna^  Ghreen  Linnet^  Siukatone  and  Upper  Field 


Hinea ;  in  the  4tb  Lime  at  Braaaington;  in  Clar-pit  Dale  Mine  in 
Haitingtoii,  eto. ;  in  a  hon  or  flaaore  in  ibe  4th  Lime,  a  quarter  of  a 
aula  eaat  of  Kewhaven  Hooae ;  alao  in  a  aimilar  lam  at  Milk  Hill 
Gato^  one  mile  and  a  half  eaat  of  Caldon  in  Staflbrdahire;  and  per* 
htta  in  other  jdaoea  in  flna  atxatom.'* . 

jit  pi^  S98,  Xaray  obaenrea:  *' In  large  open  fiaanrea  in  ttiia  rode 
(Toadatone),  moat  be«itiM  white  diina  day  ia  fbmid,  and  many 
eoarae  aorte  aiiad  with  quarts  pebbles,  and  other  flllnTia»  near 
NewhaTan  Hooae,  in  Hartbigton,  and  at  Milk  Hill  Qate,  near 
Oaldon»  in  Stafforddiire;  good  fire^day  being  also  proonred  at  the 
latter  place,  and  used  at  Whiston  Copper  Works."  Again,  at  p. 
279:  ''Just  by  (The  Harboro  Bocks  in  Derbyshire)  l^e  Yellow 
Donatone  seems  to  produce  pits  of  scouring  sand,  and  near  them 
ezoellent  clay  for  brick  and  tile  making." 

Mr.  Binney  observes  in  his  notes :  "  I  have  many  years  since  seen 
n  good  bed  of  potter's-clay  in  the  Millstone  Grit  at  Spitowinter,  near 
Stannage,  on  the  west  side  of  the  turnpike-road  leading  from 
Chesterfield  to  Matlock.  This  may  be  only  of  one  of  the  fire-clays 
of  the  lower  coals,  or  it  may  be  like  that  at  Caldon ;  I  cannot  say 
positively." 

"  The  whole  of  the  Mountain  Limestone  district  of  North  Derby- 
diire  and  the  Millstone  Grit  and  Coal-measure  strate  are  free  from 
foreign  drift.    I  have  never  seen  Till  or  Boulder-day  in  the  district" 

Mr.  Binney  has  furnished  me  with  the  following  sketch  (^ig*  5) 
of  the  Fire-day  "pocket,"  at  the  Caldon  Hill  Limestone  Quarry, 
and  observes — "The  vertical  bed  of  rounded  pieces  of  grit  and 
white  Quartz  pebbles  mixed  with  sand  proves  that  the  whole  of 
the  Clay  and  oand  now  found  in  the  hollow  of  the  limestone  was 
the  dibris  of  the  Millstone  grit  formerly  lying  above  them ;  but 
there  must  have  been  some  strange  commotion  to  account  for  the 
position  of  the  bed  of  pebbles.  It  is  about  five  feet  wide,  and  the 
diameter  of  the  pocket  about  thirty  feet.  The  fine  sand  is  used 
for  the  iron  furnaces,  and  the  day,  when  mixed  with  sand,  for  the 
manufacture  of  fire  bricks." 

The  following  description  of  the  distribution  of  this  deposit  on  the 
Weaver  Hills,  which  form  the  southern  extremity,  m  ^\aSS.ot&i&D^a^ 
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of  the  Pennine  Chun,  is  from  a  paper  read  befi>re  the  Britiah  Am 
Fi{.  i.   Sand  uid  daj  Pocket,  CiUaii  Hill  limntone  Qdui;,  Wmtct  HiUt.< 


Sctte  «bonC  16  (tot  to  I  inch. 


)t  bliek  ud  light  caloufd  CImj  miicd  -in 

ciation  at  Nottingham,  by  Air.  Edwin  Brown,  F.G-8.,  to  vrhom  I  at 
indebted  for  the  section  of  the  locality  (Fig.  6). 

"  The  Weaver  Hills  have  an  eleTstion  of  1200  feet  aboro  tiiA  m 
level.  Now  it  bo  happens  that,  owing  either  to  a  roll  in  die  atrata  i 
to  a  fault,  there  exists  in  front  of  the  Weavers,  and  at  a  diatanoe  • 
about  a  niile  from  their  stmunits,  a  ridge  of  Yoredale  loeka,  stretcluii 
north-west  and  south-east  This  ridge  maintains  an  Novation  < 
about  1050  feet  above  the  sea,  and  between  this  ridge  and  ti 
limestone-hills  there  is  a  shallow  volley.  In  this  valley,  in  a  troog 
as  it  were,  there  have  been  preserved  ^e  remains  of  what  I  cann 
but  think  is  the  most  ancient  Drift  of  the  district.  It  oonsista  i 
white  sands  and  clays  in  a  roughly  bedded  condition — nearly  ti 
whole  substance  of  this  drift  appears  to  have  been  derived  from  tl 
denudation  of  the  Millstone  Grit  and  other  beds  that  lie  to  the  wes 
ward ;  it  is  mostly  composed  of  very  fine  white  rilicious  sand,  t) 
grains  of  which  are  so  far  cemented  together,  that  it  may  in  km 
parts  be  cut  from  the  pit  in  blocks,  whUst  in  othen  the  sand  is  loo 
and  incoherent.  Here  and  there  the  bed  consists  of  fine  white  ola 
which  has  much  the  aspect  of  pipe  clay,  or  impure  Kaolin.  The 
are  interposed  also,  irr%ular  layers  of  quartzose  pebbles,  and  ; 
some  .parte  angular  blocks  of  Millstone  Grit,  Bunter  Conglomeraj 
and  Keuper  Sandstone  are  to  be  found." 

"  The  area  of  this  bed,  owing  to  subsequent  extensive  denndatio 
has  a  very  irregular  outline :  it  extends  more  or  less  over  a  streti 
from  N.W.  to  S.E.  of  two  miles,  and  is  found  in  the  folds  of  the  lim 
atone  valleys  at  a  lateral  distance  of  a  mile  and  ahalf  frnm  the  prindp 
bed  :  its  upper  surface  varies  in  elevation  above  the  sea  level  fm 
1000  feet  to  1000  feet,  its  depth  has  only  been  tasted  in  the  outlyii: 
portions.  At  one  pit  or  quarry  at  Ribden,  a  perpendicular  face  of  son 
SO  feet  has  been  worked  without  reaching  the  bottom,  and  the  bed 
here  so  white  and  pure  that  the  pit  looks  singularly  like  a  freaU 
opened  Cbalk  quarry. 

'  From  an  error  in  Uiii  engraTiag,  the  und  bedi  intentrktiflsd  witb  tlie  cUji  *i 
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to  the  exutence  of  fiasnrea  in  the  anbjaoent  Limestone  rook,  and 
down  wbJch  the  water  is  carried  mix^  with  partiolea  of  olAy.  A 
cnriouB  inxtance  ocomred  a  few  months  a^,  shewing  ttie  inseonri^ 
of  this  material  to  build  ppoa.  The  landlord  of  the  tillage  ina  had 
been  enfertainmg  some  guests  in  his  best  parlour  ontil  a  late  bcmr 
on  a  Saturday  night,  when  on  the  following  Sunday  the  room  fell 
into  an  unsuspected  chasm  in  tbe  foundation." 

"  The  question  now  presents  itself,  at  what  time  was  this  bed  de- 
posited? To  this  I  can  only  answer,  that  it  is  my  belief  it  w>b 
deposited  before  the  first  glaoial  action  took  place,  and  that  it  may 
be  possibly  coeval  with  some  of  the  later  Tertiaries,  as,  for  instanoe, 
the  Norwich  Crag.  It  occurs  beneath  all  other  drifts ;  it  is  unmixed 
with  Boulder  mud.  The  fragments  of  contained  rocks  are  mostly 
angular,  and  although  I  have  bestowed  much  time  in  the  ssan^  for 
IndioationB  of  glaciation,  yet,  in  so  far  as  I  can  see,  the  blocks  ara 
unmarked  by  stria;  or  groovings.  I  further  consider  this  depocit 
to  be  a  very  ancient  one,  firom  the  oiroumstance  of  the  absenee  of 
calcareous  matter  from  its  composition,  for  it  oan  scarcely  be 
imagined  that  a  marine  deposit  of  this  character  oonld  have  been 
formed  upon  and  among  calcareous  rooks  without  embedding 
tome  fragments  of  limestone  in  its  substanoe.  Yet  I  have 
fuled  to  find  any  limestone  at  all  amongst  the  pieces  of  rook  that 
are  scattered  through  it ;  and  the  day  and  sand  yield  only  the  most 
infinitessimal  trace  of  lime,  when  exposed  to  the  most  delioat«  of 
all  tests — oxalato  of  ammonia.  I  infer  that  there  was  a  very  long 
period  after  the  deposit  of  this  bed,  and  prior  to  the  deposit  of 
the  Boulder-clay,  during  which  rain-water  permeated  it  in  all  its 
parts,  and  gradually  carried  off  all  calcareous  matter.  It  is  owing 
of  course  to  the  absence  of  limo  that  this  clay  is  so  capable  of  being 
used  as  a  fire-clay.  I  need  not  remark  that  I  have  not  found 
any  shells  in  this  bed ;  as  if  they  ever  existed  there,  which  is  not 

Fig.  7.  Whito-cUj.,  8.«d^  and  Pebble  Bed.  r!^^'*^™  Sii**']? 
oTerlain  bj  Glacial  Till,  Bibden  Pit,  ^«^  •'^'^8  ^""*  disscdvcd  and 
Wwer  Hm«.  earned  away." 

I       Under  the  direction  of  Hr. 

Brown,  I  have  recently  had 

!  an  opportunity  of  examining 

^^    some  of  the  pits  on  the  Weaver 

'-?^^:  Hills,  and  was  much  struck 

L_-  r  with  the  close  resemblance  of 

V,.,-  the  deposit,  both  in  position 

-■^■i  and  mineral  character,  to  the 

•VAr':°"tf^f''"*  of  North  Wales.  Some  of  the 
.^i'?,V^?"'''*  V-'-'"  complications  of  arrangement 
Ditto  Biunf  up",  mck  ''^re  verj  remarkable.  The 
■— "?bbn-hSi  mbw  sand  and  clay  strata  oooupying 
the  limestone  oavitieB  being 
aloped  and  twisteS  into  ttrange  contortions,  here  and  there  rtan^g 
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almoat  Tcatioally,  and  nearly  level  beds  sndinK  abraptly  ogainat  those 
steely  inolmed.  Tlie  superposition  of  the  Boulder-olay  was  invariably 
evident,  and  in  one  or  two  places  I  observed  thin  layers  and  seama  of 
the  dark  Till  naming  in  amongst  the  subjaoent  lighter  deposit,  as 
though  it,  at  the  time  of  the  deposition,  had  contained  open  ciaoks 
on  its  upper  Bur&ce,  as  in  Fig.  7. 

In  one  oase  it  vras  evident  that  the  deposit  had  moved  after  the 
depositioa  of  the  Till,  the  continuity  of  the  thin  dark  lines  being 
abruptly  broken  by  what  appeared  to  be  small  slips  in  the  white 
nnd  and  olay  beds  oontaining  them.  This  is  a  point  I  shall  have 
farther  oooasion  to  refer  to  in  the  latter  part  of  the  paper. 

Mr.  Brown  informs  me  that — "  Somewhat  to  the  east  of  the 
Bibden  Pit"  (from  which  the  example  in  Fig.  7  was  taken)  "is 
another  exposure  of  the  white  clay,  superimposed  by  several  feet  of 
Boulder-clay  Till :  the  locality  is  known  in  the  neighbourhood  as  the 
Wredoa  or  Sally-Moor  Pit;  leading  up  from  this  past  the  Bibden 
Pit,  towards  the  Bed  House,  are  several  other  interesting  pits  in  this 
deposit.  At  the  south-west  base  of  Caldon  Low,  and  close  to  the  road 
leading  to  Caldon  village,  are  two  or  three  pits  of  rather  impure 
deposit.  From  the  top  of  Caldon  Low  you  may  trace  by  the  eye 
the  extension  of  the  bed  as  marked  by  the  sinkings  mentioned  in  my 
pEq>er.  North  of  Caldon  Low  are  two  or  throe  other  newly  opened 
ezoavatiens."  ;     ^    ^  ^ 

[To  be  concluded  in  our  next  Namber/l  '      -     "■  ". 


II. — Os  A   Bed  of  Phosphate  of  Limb,   N.W.  op  LLANnLLiN, 

North  Walbs, 

By  D.  C.  DiviKa,  Oiwcstty. 

AT  the  meeting  of  the  British  ABsoctation  held  in  Birmingham 
iu  1865,  Dr.  Voclker  directed  attention  to  the  discovery  of  a 
bod  of  Phosphate  of  Lime  in  North  Wales,  and  entered  into  par- 
ticulars concerning  its  chemical  compositiou,  and  economical  value. 


Fijr.  I.     Section  ihowing  the  general  structure  of  tbc  country  Dear  the  FlioslihuU 
bed.  notlh-nest  of  Llanfjllin. 

fleg^^uU,  O,  pUTEl,  L«pcsiiB  Biml  ■ 


fc    SehliU,uiceoi™of  Uaehill,p»Miiigl 

to  Impure  iiniMlune  [Uppcnn 

otl.o 

rE^iulbimd 

of 

Bill  lim«iton*|. 

1.    Blat  rnbblT  Kblnu,  pu>init  Into  solk 

•phi 

oircr  out  ^i)  atiowiiig  Iks  W 

ittt«\«4»\»>3 

*  "*  ^-J^^  ^"^""t  oL^l!^""' 

2fi2  Dan»—Pk^haU  Bed  of  LidnJyUm. 

As  this  bed  oocnn  in  &  rich  geological  diBtriot  with  whioli  I  am 
fEuniliar,  I  ma;  be  allowed,  p^ups,  to  direot  tbe  reader,  u  briefly 
as  I  can,  to  a  few  points  of  geologio  inteiest  connected  witli  it. 

The  bed  occurs  in  the  midst  of  what  I  have  elsewhere  dewribed 
as  the  middle  and  principal  band  of  Bala  limestone ;  it  was  first 
discovered  A  Owmgwynnen,  on  the  road  leading  &om  Tlam-tittinT^aT 
to  IJanwddjm,  and  has  since  been  traced  as  a  continnona  bed  aonth- 
west  of  this  spot  about  two  miles,  and  north-east  about  the  aame 
distance  to  Penygamedd,  where,  following  the  ooorBe  of  Uie  lima- 
stone,  it  bends  sharply  to  the  south,  in  the  hill  Lleohwed  LlwjpL 
I  am  informed  that  it  has  also  been  fonnd  in  several  plaoes  in  As 
broken  lines  of  Bala  limestone  north  of  the  town  of  Llan^llm. 


11      t     «fa7i      • 

Fig.  2.    Section  of  strata  «t  Cwmgwyimen  minD,  north-wert  of  lianfjllin. 
I  and  I.    Dirk  bine  llmHUnc  ind  ihiln,  Orthk  rIsgvitnU,  Iia|ni:>  loBflirdiiia. 

9.    Dvrk  gnva  fchisU,  with  EebUi»nhETll«e,  Ctryocjititu ;  puonf  Into  Unfl  UrBHtOM 

4.  Bluk  phwpDftUc  lliDHtoiifl,  Full  of  concRtlimarT  navn,  and  Irtm  'pjTttM,  with 

OrOiL  flabcUalum,  O.  POTVU.  lUunni  Da>Ul. 
i.    BiHk  PhorphiU  bed,  elghlwnlnchri  thick. 

5.  LiTcr  at  Kulin.  pining  bito  wild  felfpu',  iptinUtd  with  copper  pjrltea. 
7*    Boud  UmeMoDe,  coDtklnl^  much  photplube> 

t.    Sudr  ub,  oamiinlDR  cvM  of  PterineL. 
t.    Comput  Cdcueoni  ub. 

It  has  been  worked  somewhat  extensively  at  Cwmgwynnen,  and 
here  it  may  be  studied  best.  It  is  black  in  colour,  has  an  average 
thickness  of  about  fifteen  inches,  and  occurs  in  a  bed,  as  will  be  seen 
by  a  reference  to  the  accompanying  sections,  and  not  as  a  vein,  as  is 
sometimes  stated  by  our  chemical  friends.  There  are  plenty  of 
traces  of  former  l^e  in  the  bed:  thus,  I  have  obtained  from  it 
numerous  casts  of  Modiola,  Avieulopecten,  Orlhocerat,  OrAu,  Ltn- 
guia,  and  fragments  of  Trilobites  ;  but  the  fossils  are  not  well 
preserved,  their  organic  structure  having  apparently  been  destroyed 
by  chemical  agency.  We  may  then,  I  think,  regard  this  Fhospiute 
bed  as  the  remains  of  a  Laminarian  zone  of  sea  life,  just  as  the 
wide  stretching,  ferruginous  sandy  fossiliferous  layers,  in  the  aame 
formation,  with  their  fossils  often  broken  and  confusedly  huddled 
together,  are  the  remains  of  the  Littoral  zone  of  the  same  period. 
The  bed,  as  far  as  it  bos  already  been  explored,  gives  us  an  area  of 
four  miles  long,  by  about  eighty  yards  in  width, — this  being  the 
depth  to  which  it  is  worked  at  Cwmgwynnen,  in  the  nearly  Tertical 
I  afy'ata,  and  at  oU  the  points  hitherto  examined  it  mAinf^^inii  mnoh  ttie 


ime  fliklai6M  and  xdatiofiiBUp  to  the  adjoining  bedi.  We  thus 
infer  thai  it  mm  dcponted  in  a  somewhat  shallow  8ea»  not  mnbh 
wjing  in  deplifa,  or  sobjeoted  to  diatmfaing  inflnenoea.  Hie  strata 
In  wUdh  it  omfti  are  xig^tly  marired  upon  the  gOTBmment  maps  aa 
**icvet'aBdt"  dippings  aa  ihmr  do,  away  firom  inirtead  of  towards  the 
adjacent  Uanoovexy  and  Wenlodk  beda.  A  level  whidh  has  been 
reoentlj  dzivea  Atoog^  the  beds  near  the  base  of  the  hill  dean  up 
flds  aeeminff  anomaly^  for  at  this  depth  the  beds  are  aeen  to  bend 
towvds  thenr  troe  position  (aa  seen  in  Figs.  1  and  2),  thns  showing 
fte  vphueaTing  foroe  to  have  operated  from  the  north  or  Uangynnoe 
ride,  tinninff  TO  the  edges  of  we  strata,  as  we  sometimeSy  with  t^ 
nd  finger,  osdeot  the  edges  of  the  leases  of  a  book.  I  ennmente  the 
prinoipal  fossilB  found  herein  my  explonation^of  the  seotions.  Imay 
BOweiTBr  note,  that  Pkro^MOMros  agtMaitmm  is  here  fonnd  at  a  point 
nmoh  lower  than  its  nsnally  assigned  limit,  it  having,  I  think,  oeen 
tabled  aa  an  Upper  EKlnrian  form  only.  The  nnmber  of  CyBtideans, 
too^  whioih  are  fbund  in  the  aohists  above  the  limestone,  is  deserving 
of  notiee.  lliere  are  some  very  nioe  specimens  of  JSMmospkisrifet 
and  Ca^foegMM^  and  also  a  (^stidem,  which  to  me  seems  identical 
wifli  that  figured  hj  "Brot  H'Coy  (PaL  Books  and  Vbssils,  plate  1  d, 
fig.  6),  as  an  imdetermined  Qrstidean  ficom  Ooniston.  The  ooontry 
anmnd  possesses  many  attraotions  for  the  geol<^;ioal  rambler. 


nL — ^NOTXS  ON  80MI  PXBFORATSD  PaLZBOZOIO   SpJRIFB&IDA 

Bj  Profenor  W.  Kimo. 

5pjRirBR  cuspiDATUS. — Ab  I  am  somewhat  committed  to  the 
opinion  lately  enunciated  by  Mr.  Meek/  that  this  species  is 
characterized  with  a  canal-system,  I  may  be  permitted  to  make  a  few 
observations  on  the  subject 

In  a  foot-note  appended  to  page  126  of  my  '*  Monograph  of  the 
Permian  Fossils  of  England/'  published  in  1850,  there  occurs  the 
following  passage : — **  Dr.  Carpenter  states  that  Spirifer  aupidaitu  is 
a  non-perforated  shell,  which  I  suspect  is  an  oversight."  As  his 
"original  determination"  is  still  maintained  by  Dr.  Carpenter/  it 
behoves  me  to  adduce  what  I  consider  to  be  in  favor  of  my  suspicion. 

An  imperfectly  testiferous  specimen,  unmistakably  belonging  to 
the  species  under  consideration,  and  now  in  the  (Geological  Museum 
of  Queen's  College,  Gkdway,'  displays  under  a  hand-magnifier,  here 
and  there,  particularly  on  the  protected  parts — as  the  medial 
furrow — patches  of  faint  slightly -raised  oval  impressions  :  they  are 
delineated  as  faithfully  as  I  could  in  the  accompanying  figure  (See 
Woodcut,  Fig.  1).     I  do  not  mean  to  maintain  lliat  the  appearances 

*  See  Sillinian's  American  Journal  of  Science,  May,  1866. 

*  See  "  Ann.  and  Mag.  Nat.  Hist./'  8rd  Scries,  Vol.  ziz.  January,  1867. 

<  The  specimen  was  found  in  Carboniferous  limestone,  near  Tuam,  by  Mr.  Jobn 
BirminghHiny  F.B.6.S.I.  (who  will  ever  be  honoured  by  his  diseoTeij  of  the 
remarkable  star  '*  T,  Corona  SweaOt'*),  and  has  been  presented  b^  Vsiim.  \a  ^^ 
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represented  are  to  be  aooepted  as  positive  evidences  of  a  perforated 
stmcture;  but  they  bear  so  strong  a  resemblance  to  rather  ill-defined 
markings,  imdoubtedly  arising  from  perforations,  often  seen  on  meta- 
morphosed specimens  of  Dielagma  hastata,  and  othtr  allied  carbon- 
iferous species,  in  their  form  and  arrangement,  as  to  render  the 
existence  of  such  a  structure  extremely  probable. 

To  show  the  resemblance  between  the  impressions  in  Spirifer 
euspidcUiUf  and  those  due  to  the  canal-system  in  DieUuma  hatiaia,  I 
have  given  a  representation  of  the  latter  (See  Woodcat»  Fig.  2). 
They  consist,  in  both  cases,  of  ovals  slightly  in  relief,  and  aeparated 
from  one  another  by  narrow  depressed  interspaces ;  without,  however, 
any  traces  of  perforations  :  they  are  present  on  different  sab-8iir£M)e 
shell-layers. 

In  palliobranchiate  shells,  as  they  usually  occur,  the  outer-sorfiioe 
of  the  valves  often  exhibits  the  opposite  condition,  being  marked 
with  excavated  ovals,  each  of  which  shows  a  perforation  in  the  middle : 


i 


Fig.  1.  Fig.  2.  Fig.  8. 

the  internal  layers.,  however,  present  precisely  the  same  general  ap- 
pearances observed  in  the  above-named  fossils,  with  the  exception  of 
being  perforated.  The  condition  cdluded  to  is  clearly  caused  by  the 
fibres  or  prisms,  which  compose  the  shell-substance  of  the  valves, 
rising  up  around  the  walls  of  the  perforations,  as  may  be  readily  seen 
in  sections,  both  horizontal  and  perpendicular,  of  Waldheimia  Ahm- 
traits,  and  other  recent  species.  Suppose  the  perforations  and 
fibres  of  the  latter  to  be  obliterated  by  metamorphic  action,  or 
mineralization,  there  would  then  be  presented  simply  the  raised 
impressions  similar  to  those  occurring  in  the  fossil  species. 

Sufficient  evidence  has  now  been  adduced  to  show  my  suspicion 
to  be  well  grounded;  also,  that  Mr.  Meek's  opinion  is  so  fiir 
strongly  supported. 

Like  Mr.  Davidson,  I  am  not  disposed  to  place  Spirifer  cuspidatui 
in  the  genus  Cyriina  ;  but  if  it  be  really  perforated,  and  there  be  any 
physiological  value  in  the  perforations,  genus-makers  will  find  in  this 
species  another  of  the  many  puzzles  that  beset  their  labours.  Perhaps, 
after  all,  it  may  be  an  aberrant  species  of  Cyriina,  the  median  or 
arch-supporting  plate  having  been  arrested  in  its  growth  through 
atrophy,  as  appears  to  have  been  sometimes  the  case  with  the  dental 
plates  in  the  genus  Spirifer, 

No  doubt  Dr.  Carpenter  had  some  grounds  for  introducing  my 

name  into  his  letter  which  has  lately  appeared  in  vindication  of  his 

''original  determination,"   on  account  of  the  mistake  I  made  in 

asserting  that  certain  imperforate  palliobranchs  are  perforated, — 

a  miatake  which  was  duly  acknowledged  in  one  of  my  papers  pub- 
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lished  long  ago.'  But  it  remains  a  secret  with  Dr.  Carpenter,  why 
he  has  been  so  remarkably  reticent  on  the  errors — grave  ones  too- 
committed  by  himself  in  connexion  with  the  histology  of  these 
same  shells.'  And  why  Mr.  Davidson  should  have  thought  it  prudent, 
or  necessary,  to  mention  my  name  in  his  testimonial  of  "  most  implicit 
belief"  in  fiivour  of  Dr.  Carpenter,  appended  by  the  latter  to  the 
letter  referred  to,  is  another  matter  which  requires  at  least  a  passing 
notice. 

CruTtSA  HETERocLiTA, — From  what  has  been  published  of  late  years 
respecting  this  species,  and  the  genus  in  which  it  has  been  placed  by 
Mr.  Davidson,'  justice  to  myself  requires  me  to  make  the  following 
statement — ThQ  principal  portion  of  the  apophysary  system  of  the 
shell  ander  notice  was  first  made  known,  I  believe,  by  myself  many 
years  since.  I  described  the  large  valve  as  possessing  a  median 
plate,  to  which  are  attached,  one  on  each  side  and  at  a  little  distance 
from  its  free  margin,  the  dental  plates,  so  as  to  form  an  arch-shaped 
process,  similar  to  that  in  Fentamerus,  Camarophoria,  and  some  other 
genera.*  I  also  announced  that  its  valves  are  distinctly  perforated.'^ 
Any  one  referring  to  Davidson's  British  Fossil  Brachiopoda,  the 
Sandberger's  Die  Yersteineningen  in  Nassau,  and  certain  other  works, 
in  which  Oyrtina  heierodita  is  described,  published  since  my  ''Mono- 
graph "  appeared,  will  fail  to  find  a  single  sentence  indicating  that 
its  internal  structure  and  histology  had  been  previously  described  by 
myself. 

Mr.  Davidson  has  placed  Phillips'  Spirifer  septoms  in  his  genus 
Cyrtina;  but  he  appears  to  have  overlooked  the  question,  as  to 
whether,  or  not,  it  is  i)erforated.  Suppose  this  species  to  bo  im- 
perforate :  How  are  we  to  reconcile  its  being  placed  congenerically 
with  Cyrtina  heterocUta,  which  has  well-marked  i)erforation8  ? 
Should  Spirifer  septosus  prove  to  be  unprovided  with  a  canal-system, 
I  would,  in  this  case,  have  no  hesitation  in  removing  it  from  Cyrtina ; 
for,  although  I  am  no  believer  in  the  view  which  assigns  the  function 
of  respiration  to  tlio  perforations,  I  attacli  sufficient  importance 
to  them  to  consider  that  they  form  a  good  generic  character.* 
Perhaps  they  are  even  diagnostic  of  a  family,  or  sub-family  ? 

As  the  canal-system  of  Cyrtina  heterocUta  has  only  been  imper- 
fectly illustrated  by  other  observers,  I   have  given   a  transverse 

• 

*  See  "  Ann.  and  Mag.  Nat.  Hist.,"  2nd  Series,  Vol.  xviii.  April,  1856. 

'  See  "Reader,**  August  19th,  1865;  and  the  paper  cited  in  the  last  foot-note, 
with  reference  to  the  '*  thin  sharply-folded  micaceous  plates "  (now  admitted  by 
Dr.  Carpenter  to  be  fibres,  or  prisms),  forming  the  shell -substance  of  the  Pallio- 
branchiata;  also  "Ann.  and  Mag.  !Nat.  Hist.,"  2nd  .Series,  Vol.  xiz.  p.  214,  etc., 
respecting  the  "  mere  pitt  upon  the  internal  surface  *'  of  Rhynchopora  Oeinilziana 
(now  proved,  as  I  originally  considered  them,  to  be  perforations  of  the  canal-system, — 
See,  op,  cit.,  2nd  Series,  Vol.  xvii.  p.  506  ;  3rd  Senes,  Vol.  xvii.  p.  230-233;. 

*  Is  this  species  the  type  of  Cyrtina  } 

*  See  **  Ann.  and  Mag.  Nat.  Hist.,"  Vol.  xviii.  p.  86,  1864 ;  and  pre-cited 
'*  Monograph,"  p.  68,  123,  and  124. 

*  See  my  **  Monograph  on  Permian  Fossils  "  (Pal.  Soc),  p.  126. 

«  In  a  memoir,  in  course  of  publication,  "  On  the  Histology  of  the  Test  of  the 
Palliobranchiata,"  I  have  given  some  facts  and  evidences  which  are  sttou^V^  v<^^Q»fc\ 
to  the  retpiraiion  view. 
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■view  of  it  (See  Woodcut,  Kg.  3).    How  remarkably 
the  histological  elements — ^perforations  and  fibres — of 
with  those  (particularly  the  "  mere  pits")  oiBhynelwpara  { 

According  to  Mr.  Davidson,  ''it  is  certain  that  no 
epiral  coHs  have  hitherto  been  noticed  by  any  author  "  i 
Cifriina :'  possibly  they  mU  altcaya  remain  mmoticed  in  t 
C^Hna  sepiosOf  M'Coy's  Pentamerus  carb<mariu8,  and  o 
presumed  congeners.  However,  be  this  as  it  may,  Oyrth 
is  undoubtedly  a  Spiriferid ;  as  one  of  my  old  specimeni 
which  disclosed  to  me  the  apophysary  system  previoui 
exhibited  the  spiral  appendages  very  distinctly. 

Spirifbrisa,  D'Orbigny,  1847. — ^This  genus,  which  wi 
by  its  author  from  Spirifer  in  a  great  measure  on  accou 
perforated,  appears  to  have  its  nearest  affinities  to  Oyriina 
by  C.  heterodita.  Both  genera  have  the  normal  canal-s 
Spirtferina  the  dental  plates  are  not  attached,  as  in  C^i 
median  plate :  the  latter  is  large,  situated  between,  and  i 
of,  the  former, — as  was  shown  in  my  previously  cited  pap 

I  urged  sundry  objections  against  Spirtferina  in  1850,  o 
arose  out  of  the  mistake  I  committed  in  concluding  1 
Spiriferida  are  perforated ;  but  I  have  for  some  time  p 
with  Mr.  Davidson,  who  was  not  hampered  with  this  en 
genus  is  a  good  one. 

IV. — On  a  new  Genus  of  Graptolites,  with  No 

Reproductive  Bodies.^ 
By  Henry  Alleyne  Nicholson,  D.Sc,  F.G.S. 
Baxter  Scholar  in  the  Natural  Sciences  in  the  Unirersity  of  Edinbn 

(PLATE  XI.) 

THE  Graptolite  which  I  am  about  to  consider  is  per 
the  most  remarkable  of  all  our  known  British  for: 
originally  described  by  Mr.  W.  Carruthers,*  under  the  nai 
grapsua  linearis.  The  genus  Gladograpsus  is  one  which  vi 
by  G^initz  to  include  certain  forms  of  Didymograpsu 
Garruthers  soems  subsequently  to  have  seen  that  the  ; 
G.  linearis  to  this  genus  was  inappropriate,  as  he  has  rece 
to  it,'  under  the  ti^e  of  Dendrograpsus  linearis.  The  goi 
grapsus  of  Hall  includes  certain  branching  Graptolites 
peculiar  to  the  Quebec  group  in  America,  and  which  do  i 
far  as  is  yet  known,  in  the  Skiddaw  slates — our  undoi 
scntative  of  the  Quebec  series.  The  genus,  in  fact,  aj 
characteristic  of  the  Lower  Llandeilo  period,  the  only  kn 

^  See  a  similar  view  of  the  histology  of  this  species  giTen  in  tl 
Mag.  Nat.  Hist,"  2nd  Series,  Vol.  xvii.  plate  xii.  fig.  11,  1866. 

*  See  *'  Britidi  Carboniferous  Brachiopoda/'  p.  68. 

3  See  '*  Ann.  and  Mag.  Kat.  Hist.,*'  Vol.  xviii.  p.  86 ;  also  pre 
graph,"  p.  68  and  123. 

*  Reaa  before  the  Geological  Society  of  Edinburfh,  March  2l8t. 
>  Annals  and  Magazine  of  Nat.  Hist.,  Vol.  iii.  No.  13. 

«  Gbol,  JtfAO.,  Vol.  IV.,  No.  2,  p.  70. 
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)ecie8 — ^ihe  Dendrograpsus  furcaitda  of  Salter  ^occurring  in  rocks 
f  this  age  in  >Yale8.*  The  generic  characters  of  Dendrograpsus  are 
le  possession  of  a  strong  foot-stalk,  sub-dividing  more  or  less 
idiotomoasly  into  numerous  branches  and  branchlets,  which  are  but 
jghtly  divergent.  Neither  the  main  stem  nor  the  primary  branches 
ne  cellnliferous,  and  the  whole  forms  a  "  broad,  spreading,  shrub-like 
tmd." '  DendrograpsM,  in  fact,  more  nearly  approaches  in  external 
ppearance  to  some  of  the  Hydroid  polypes  of  our  own  seas  than, 
eihaps,  any  other  of  the  true  Graptolites.  In  referring  0.  Unearis 
>  Dendrograpsus,  Mr.  Carruthers  appears  hardly  to  have  appreciated 
X  peculiar  and  perfectly  imique  character,  and  an  examination  of  a 
urge  number  of  specimens  has  led  me  to  the  conclusion  that  it 
annot  possibly  be  ranged  with  any  genus  yet  described,  but  that  it 
Qust  be  considered  as  constituting  the  type  of  a  new  genus,  which  I 
xropose  to  term  Fleurograpsus,  and  of  which  the  following  are  the 
Seneric  characters : — 

HmrograpnUt  gen.  nov.  (Plate  XI.  Figs.  1-5]. — Entire  frond  consisting  of  two 
adlnliferoos  stipes,  divemn^  horizontally,  or  nearly  so,  from  a  common  point  (which 
isuRially  radicolate},  and  ginnr  off  branches  at  uncertain  intervals,  sometimes  from 
(MM  side,  and  sometimes  fr^m  the  other,  with  an  irregular  alternation.  Both  the 
■wn  stem  and  the  branches  are  uni-serrate,  or  monoprionidian.  Branches  coming 
Ojfl^  Qiaally,  nearly  at  right  angles,  extending  for  a  considerable  distance,  and  some- 
fcuies  giving  off  secondly  branches,  in  a  manner  strictly  analogous  to  that  seen  in 
^parent  stipes. 

If  we  imagine  a  long  Didymoffrapnu^  such  as  D.  Jlaeeidm,  Hall,  extended  into  a 
Btnught  line,  and  giving  off  branches  from  both  sides  nearly  at  right  angles,  these  in 
>oine  cases  again,  and  similarly,  sub-dividing,  wc  shall  have  some  idea  of  the  general 
pUn  of  PUnragj apsus.  The  existence  of  secondary  branchos  seems  not  to  have  been 
^ticed  by  Mr.  Carruthers ;  but,  though  rare,  I  have  observed  them  in  a  well -marked 
form  in  more  than  one  specimen.  Even  tertiary  branches  may  possibly  exist,  thou<?h 
*  hare  never  seen  any  traces  of  them.  The  parent  stipes  diverge  from  an  initial 
P^int,  round  which  the  parts  of  the  frond  are  grouped  with  something  like  bi-Iateral 
*ynimetry,  and  which  is  usually  marked  by  a  long  and  slender  radicle  (Fig.  2).  The 
J^icle  Ls,  however,  not  infn^quently  absent  or  inconspicuous  (Fig.  3j,  wnen  the 
"■^  of  the  organism  is  only  to  be  detected  by  the  existence  in  the  mam  stipe  of  a 
P^^int,  from  which  the  denticles  are  given  off  in  different  directions.  The  absence  or 
Pf^nce  of  the  radicle  is  not,  however,  a  matter  of  generic  importance. 

From  the  description  I  have  given  it  will  be  evideut  tlmt  Plenro- 
Q^dpsus  presents  us  with  a  compound  Graptolite,  branching  in  a 
^^^ner  totally  distinct  from  that  known  iu  the  c()mj)lex  ramose 
species  of  the  Skiddaw  slates  and  Quebec  grouj),  and  equally  difterent 
^m  any  hitherto  described  species  from  other  formations.  The 
^^ential  point  of  distinction  lies  in  this,  that  in  all  the  genera  of  the 
^i^nching  Graptolites  yet  described,  (with  the  exception  of  the  Didy- 
^^rap8i)f  there  is  a  non-eel luliferous  stem — the  **funicle*'  of  Hall — 
^f  which  the  celluliferous  branches  are  secondary  or,  rarely,  primary 
^fisets.  In  Fleurograpsus,  on  the  other  hand,  the  primitive  parent 
*^m  is  itself  celluliferous,  and  is  therefore  functionally  distinct  from 
^ue  " funicle,"  as  defined  by  Hall;  the  latter,  if  represented  at  all, 
Jading  a  rudimentary  homolo*^uo  in  the  radicle  of  Fleurograpsus. 
^tiis  total  absence  of  the  funicle  in  Fleurograpsus,  alone  of  all  the 

*  Mem.  Geol.  Survey,  Vol.  iii. 
«  Hall,  "  Graptolites  of  the  Quebec  Group,"  pp.  126, 127.    YUV-e  "iVvv. 
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branching  Graptolites,  is  of  itself  snffioiently  important  to  oonstitnte 
a  generic  character,  and  a  distinction  of  equal  weight  is  found  in  the 
mode  of  branching.  The  compound  Graptolites  of  the  Quebec  group 
either  radiate  from  a  central,  non-celluliferous,  branching  funide,  as 
in  Dichograpsus,  TetragrapsuSf  and  BettograpsuSy  or  divide  repeatedly 
from  a  basal,  non-celluliferous  stem,  or  foot-stalk,  as  in  Dendro- 
grapsus  and  Callograpsua,  The  only  Quebec  species  which  show  any 
affinity  to  the  genus  FleurograpBu»,  as  above  defined,  are  GrapioUHiM 
Bichardsoni,  and  G.  ratnuZua,^  which  are  placed  by  Hall  in  his  ex- 
tremely comprehensive  and  ill-defined  genus  Graptolithus,  It  is 
very  possible  that  these  might,  with  propriety,  be  grouped  under 
Pleurograpaus ;  but  such  an  arrangement  would  at  present  be  pre- 
mature, as  they  are  only  known  in  part.  Leaving  the  Skiddaw  and 
Quebec  group,  one  branching  complex  form  alone  remains  for 
consideration,  and  this — the  Orapfolithus  gracilis  of  Hall — ^is  found 
in  the  Utica  state  of  America.'  This  small  but  beautiful  Oraptolite 
has  lately  been  recognised  in  Ireland,  and  I  am  informed  by  Professor 
Harkness  that  it  is  probably  identical  with  the  Baairites  Barrandiy 
described  by  himself  from  the  Dumfriesshire  shales.'  It  should  form 
the  type  of  a  new  genus,  and  is  at  once  distinguished  from  Plewro- 
gtapsus  by  the  possession  of  a  non-celluliferous  stem,  or  "  funide,'* 
from  which  celluliferous  branches  are  given  off  with  perfect  regularity 
and  on  a  definite  plan. 

The  genus  Fleurograpms  cannot  at  present  be  asserted  to  contain 
more  than  a  single  species,  viz.,  P.  liiiearis\  some  specimens  are 
more  robust  in  their  habit  than  others,  and  some,  as  I  have  said, 
sub-divide  more  than  once ;  but  I  think  these  should  be  considered 
as  mere  varieties.* 

Pleurograpiui  linear Uf  Camithers  sp.,  Spec.  Char. — Frond  gpreading  and  com- 
pound, consisting  of  two  stipes  diverging  usually  from  a  long  and  slender  radicle,  and 
guying  origin  to  primary,  and  sometimes  secondary,  branches  in  the  manner  described 
under  the  ^enus.  Both  the  main  stipes  and  the  branches  are  monoprionidian,  ntrro* 
at  their  ongin,  and  graduallywidenmg  out,  till  a  breadth  of  nearly  one-twentieth  of 
an  inch  may  be  attained,  xlie  main  stipes  appear  to  terminate  by  curving  upwards 
in  the  manner  of  a  branch.  Solid  axis  usually  invisible,  or  seeming  sometimes  to 
exist  as  an  impressed  line  along  the  back  of  the  stipe.  Common  canal  well  marked, 
about  half  the  breadth  of  the  stipe.  Cellules  eighteen  to  twenty  in  the  apace  of  an 
inch,  narrow,  inclined  to  the  direction  of  the  axis  at  a  very  small  angle.  Dentidca 
remote,  angular,  projecting  slightly  beyond  the  margin  of  the  stipe;  their  upper 
margins  at  right  angles  to  the  axis,  and  extending  about  half-way  acroes  the  br^iotb 
of  the  stipe  (Plate  XI.  Figs.  1-4). 

Loc. — Hart  Fell  and  Glenkiln  Bum,  in  Dumfriesshire. 

The  length  of  this  beautiful  and  very  remarkable  Graptolite  appears 
to  have  been  almost  indefinite,  and  Mr.  Camithers  states  (op.  cit 
supra)  that  he  has  succeeded  in  tracing  one  specimen  for  neariy 
three  feet.     In  connection  with  this  species  I  have  observed  a  very 


*  Hall,  op.  cit.  supra,  pp.  107,  108.    Plate  xii. 
»  Pal.  New  York,  Vol.  i. 


and  iii,  '  Quart  Joum.  Geol.  Soc.,  VoL  zi 

*  Since  the  above  was  written  I  have  come  across  a  small  Graptolite  in  the  Skiddaw 
slates,  which  I  think  is  referable  to  the  genus  Plenroprapsut.     I  shall,  howeftf. 
reeerve  the  description  of  this  species  for  the  present,  as  beloneing  more  properly  to 
a  paper,  which  I  am  preparing,  on  the  OraptouXAA  o^  X\i^  Ekidlaw  series. 
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vaimm  lAuBumwmm,  wbkk  is  of  fanportiiioe  if  daly  oonflrmed  l^ 
fluilwr  veMttohei.  In  a  ■peoimen  kuidly  lent  me  hy  Mr.  D.  J. 
Bio«m  of  Bdinbairii,  ihe  stipe  is  stndoed  with  souJI  rounded 
tabeniles,  about  as  large  as  &e  bead  of  an  ordinaiy  pin,  and  «^ 
pannily  qninging  from  tbe  eouimon  osnal  on  either  si»»  (71*^  ^* 
1%.  6)v  As  nothing  of  tbk  kind  noimally  exists  in  any  Qraptolita; 
I  am  inolined  to  bdiere  that  we  bare  here  an  instsnoe  of  oTarian 
vaiKolea  in  Asir  yomig  oondition,  wbioh  may  either  remain  per* 
manent^  attached,  or  may  poasibly  beoome  free  at  a  later  stage.  If 
fids  oonjeotere  shoold  prove  to  be  oorreot  (and  ft  is  diffioolt  to  see  to 
wbat  dae  these  bodies  oonld  be  referred),  it  will  form  another,  and ' 
a  slzong^  oonflimation  of  the  view  that  the  Ghaptditea  ahoiild  be 
dssind  among  flie  Jiydrocoo.  I  am,  however,  bound  to  admit  that 
thia  ia  tbe  onfy  instanoe  in  wbioh  I  have  snooeeded  in  detecting  these 
-  bodies,  so  as  to  be  sble  to  speak  with  certainty  aa  to  tbeir  eziatenoe. 
I  oeitainly  thmk  I  have  aeen  similar  taberdea  in  other  specimens  of 
P.ffBsarBi,andalsoinl>^iZo^c9MiiaM0onMt,  Hall;  bat  llie  difBonhiea 
sif  obaervatk>n  are  vary  great,  and  I  shonld  not  like  to  make  any 
poaitive  aaaertion  on  tlua  point 

lliis  leada  me  to  make  a  few  remarka  upon  the  bodiea  recently 
dasoaribed  by  myself,  aa  bemg  probably  the  "  gonophorea,"  or  ovarian 
veaides,  of  Ghaptolitea  (Obol.  Mao.,  YoL  IU.  p.  488,  Plate  XYII), 
oonoeming  which  I  have  been  fortunate  enough  to  obtain  fturther 
and  more  conolasive  evidence,  in  a  smea  of  well-preserved  specimens. 
VHien  perfoct,  and  compressed  laterally,  these  bodies  are  oval,  bell- 
diaped,  pyriform,  or  rounded,  provided  with  a  muoro  at  one  extremity 
(the  proximal  ?),  and  surroonded  entirely  by  a  filiform  border  re- 
sembling in  texture  the  axis  of  a  Graptolite  (Plate  XI.  Fig.  8). 
When  more  advanced  in  growth  the  capsule  apparently  ruptures, 
and  the  distal  margin  then  becomes  ill-defined  and  irregular,  owing 
to  the  destruction  and  absence  of  the  border  above  mentioned  (Plate 
XL  Fig.  9).  When  compressed  from  above  downwards,  the  mucro 
is  to  be  found  somewhere  within  the  circumference,  as  an  elevated 
point  surrounded  by  several  concentric,  circular,  or  elliptical  rings 
(Plate  XL  Figs.  10-11).  The  resemblance  in  these  cases  to  orbicular 
Brachiopods  is  purely  mimetic  and  illu8(»y,  and  could  not  deceive 
anyone  who  had  examined  a  large  series  of  specimens.  They  are  at 
onoe  distinguished  by  their  often  large  size,  by  the  irregularity  of 
the  ooncentric  rings,  by  the  variable  position  of  the  mucro — which 
ia  sometimes  centric,  sometimes  eccentric — and  by  their  total  want 
of  any  persistent  figure,  outline,  or  striation ;  while  their  texture  is 
graptolitic,  and  entirely  different  from  that  of  any  Brachiopod,  such 
as  the  Siphonotreta  nUcula.  In  the  case  of  that  variety — ^if  variety 
it  be — of  Chraptolites  SedgmekU,  described  by  Professor  Harkness^ 
under  the  name  of  lUutritea  triangvlatuay  1  believe  I  have  now  made 
out  with  certainty,  that  these  capsules  are  reproductive  in  function, 
having  obtained  them  in  attachment  in  such  numbers,  and  under 
soch  circumstances  as  seems  to  preclude  the  possibility  of  accident. 
They  seem,  however,  to  become  detached  before  tYie^  f)AXA.m  V^cl^Sx 

'  Qaart.  Journ.  Geol.  8oc.,  Vol.  vv\. 
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full  growth  and  size,  and  the  specimen,  which  I  figured  in  the  paper 
I  have  alluded  to/  appears  really  to  have  been  an  instance  of  mere 
juxta-position.  The  mucro  would  seem  to  be  the  point  of  attachment, 
and  the  organ  whereby  it  is  effected,  as  we  might  expect  from 
analogy ;  but  I  have  no  certain  eyidence  in  support  of  this  view. 
The  capsules  apparently  arise  from  no  absolutely  constant  point  of 
origin,  some  springing  from  the  common  canal  (Plate  XL  IHg.  16), 
others  from  llie  apex  of  a  cellule  (Plate  XI.  Figs.  14-15),  and 
others  from  the  under-surface  of  a  cellule  (Plate  XI.  Figs.  13--14) ; 
the  last  two  modes  being  the  most  frequent  The  largest  capsule 
which  I  have  seen  attached  in  this  way  has  not  measured  more  than 
one-tenili  of  an  inch  in  diameter,  many  being  mnch  smaller.  After 
attaining  this  size  they  seem  to  become  detached ;  numbers,  often 
nearly  half  an  inch  in  length,  occurring  in  this  condition  in  the 
shales,  along  with  innumerable  germs.  The  sequence  of  phenomena ' 
thus  described  has  not  been  observed  by  me  in  any  other  Oraptolite 
except  0,  Sedgwtckii;  but  it  accords  perfectly  with  the  excellent 
description  and  figures  given  by  fiLall  of  the  reproductive  process  in 
D.  Whitfieldii.*  1  have  myself  in  many  instances  seen  bodies  essen- 
tially similar  to  those  described  by  Hall,  though  not  so  well  preserved, 
attached  to  the  stipe  of  this  same  species  from  the  Dumfriesshire 
shales,  and  their  occurrence  appears  to  me  to  be  inexplicable,  except 
on  the  hypothesis  that  they  are  reproductive. 

In  certain  other  beds  in  the  same  locality  (viz.,  Gbrple  Linn),  in 
which  G.  Sagittarius  is  the  prevailing  form  to  the  almost  total  ex- 
clusion of  G.  Sedgwickii  (Bastrites  triangvlattis) ,  and  in  which  the 
capsules  occur  in  the  greatest  profusion,  I  have,  nevertheless,  failed 
to  detect  any  organic  connexion  between  the  two.  I  should  be 
inclined  to  explain  this  by  the  belief,  that  the  gonophores  of  (?. 
Sagittarius  were  thrown  oflf  when  still  extremely  minute,  subsequently 
attaining  their  full  developement  This  view  is  borne  out  by  the 
occurrence  of  these  bodies  in  all  stages  of  growth,  from  small  rounded 
bodies,  not  bigger  than  a  pin's  head,  up  to  nearly  half  an  inch  in 
length,  and  it  is  further  supported  by  analogy  with  many  of  our 
recent  Hydrozoa.  I  may  observe,  too,  that  in  the  rare  instances  in 
which  G.  Sedgwickii  is  found  in  this  bed,  the  capsules  are  found 
attached  just  as  in  the  specimens  from  the  beds,  in  which  it  is  the 
dominant  species.  If  this  view  is  not  correct,  it  is  still  possible  that 
in  the  case  of  G.  Sagittarius  and,  perhaps,  other  species,  the  gono- 
phores were  attached  to  the  sides  of  the  polypites,  or  to  ^'gono- 
blastidia,"  as  in  many  living  Hydrozoa.  In  this  case  the  capsulefl 
would,  of  course,  never  be  found  in  organic  connexion  with  the 
Graptolites  in  a  fossil  condition.  Another  difficulty  is  presented  by 
the  existence  of  beds  like  those  of  Hart  Fell,  where  Graptolites  are 
very  abundant,  but  where  the  capsules  do  not  appear  to  occur  at  alL 
Here,  however,  all,  or  almost  all,  the  known  species  except  Pleurograp- 
sus  linearis  are  referable  to  the  genera  Diplograpsus  and  Didymograpsus; 
whilst  G,  Sagittarius,  G,  Sedgwickii,  and  other  common  monoprionidian 

^  Op.  cit  supra,  Plate  xyii.  Fig.  3. 
^  <'  Graptolites  of  the  Que\)ec  Qtqit^;*  i^.  ^^.    Plate  B,  Figs.  6-11. 
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ipeoiM  901%  M  ftr  jnn  mj  ezperiaiioe  goes,  totally  absent  In  the 
mub,  tben,  of  the  Hiirt  Fell  speoies,  raoh  aa  DMogramui  pri$li9,  D. 
W9lim9em1m§f  D.  wmeronaiuBf  Ihdjpmogrcmtui  fiaeadmg  tf,  ieitam,  eto., 
i  mig^t  be  aaramed  wifh  some  probaUhiyy  that  the  gonophorea 
iraore  unprovided  with  a  oomeoua  envelopei  and.  were  Iheiefore  in- 
■paUe  of  leavinff  any  tiaoea  of  their  exktenoe.  I  do  not,  of  ooniae, 
laaert  thai  ifaia  aibeohitely  was  the  caae;  I  merely  etart  it  aa  an 
grpotfaeaia,  oapaUe  of  jgplaining  the  apparent  absenoe  of  the  oapenlea 
n  .oattain  looaiitiea.  Whilat  oaaea  suGn  aa  the  above  oooor,  it  aboiild 
»  borne  in  mind  that  the  oapenlea  have  never  vet  been  fonnd  ezoept 
at  looka  where  Gnqptolitea  abound;  whilst  they  preaent  the  most 
(tanking  similarity  in  fonki  to  the  gonophores  of  many  reoent  JE^dro- 
BSSL  Farther,  if  the  oansnles  do  not  stand  in  some  relation  to  die 
baptdlitesy  bnt  are  to  do  considered  aa  independent  organisms,  it 
ippeaia  to  me  that  the  paI»ontologist  will  be  compelled  to  create  a 
Bfliw-fionily  for  their  reception^  since,  I  ventnre  to  say  there  is  no 
known  genns,  or  fiunily,  to  which  they  could  with  any  likelihood  be 
raAoned.  I  may  add,  finally,  that  even  in  the  total  absenoe  of  re- 
nodiHtive  bodies,  or  of  any  proofr  of  their  direct  connexion  with 
no  Gn^iiolites,  I  should  stifi  tiiink  the  evidence  Tery  strong  against 
the  Tiew,  that  the  OnrnkUtidtB  are  referable  to  the  Po^fsoo.  I  rest 
Sua  statement  npon  tne  fsKst,  that  the  true  Qraptolites  (omitting 
Die^fommm,  and  with  the  possible  exception  of  Ikfudrogrtmrnm  and 
OaUograpmui)  are  all  free,  whilst  the  Bnfotoa  are  invariably  fixed ; 
upon  the  undoubted  presence  of  a  "  common  canal "  in  many,'  if  not 
in  all,  of  the  former ;  upon  the  mode  of  growth  and  nature  of  the 
smbryonio  forms ;  upon  the  absence  of  calcareous  matter  in  the  test ; 
md  npon  the  existence  of  allied  forms,  like  CorynoideB,  Should  the 
dews,  which  I  have  briefly  expressed  concerning  the  nature  of  the 
**  capsules,"  be  confirmed  by  future  and  more  extended  observations, 
the  zoological  position  of  the  ChrapUAHidiB  will  no  longer  be  a  matter 
of  doubt,  and  they  can  unhesitatingly  be  classed  amongst  the  Hydro- 
MME.  This  Is  a  subject  which  I  trust  to  take  up  hereafter  in  greater 
letail,  and  I  must  at  present  content  myself  with  stating  that  I  do 

*  I  altogether  question  the  absence  of  the  '*  common  oanal "  in  any  trae  Graptolite ; 
tlMNigh  Mr.  W.  OamitherB  has  recently  denied  that  it  exists  as  a  distinct  stmctore, 
rcfemng  espeeially  to  Diphgrapttu  priatU^  His.,  D.fokum^  Ilis.,  2).  eometa^^  Gein., 
ind  OrapMitM  tagUiariut,  Luid.  (Geol.  Mao.  Vol.  lY.  p.  70).  Ii^  this  epinion  Mr. 
Carmthers  stands,  I  helieye,  alone  amongst  those  who  naye  written  on  the  subject ; 
ind  Hall's  obsenrations  in  particular  appear  to  be  almost  eoDclusive  against  it.  Thus 
Hall  has  shewn  («*Graptohtes  of  the  Quebec  group,"  n.  28,  pL  A^  figs.  4, 6, 9)  that  the 
xll-partitiona  may  extend  to  the  axis,  and  may,  neyertneleas,  leave  room  for  a  common 
anal,  as  in  2).  bieomii.  The  mere  fact,  therefore,  that  the  cell-partitions  reach  the 
uriSy  as  they  certainly  seem  to  do  in  D.  folium  and  in  D.  eomita^  does  not  justif)r  us 
in  aasertinff  that  there  is  no  common  canal,  in  the  absence  of  sections  such  as  tnose 
Biade  by  Hall.  In  the  case  of  2).  prittii  and  O.  $agittarim  I  believe  that  Mr.  Car- 
rotbers  is  in  error,  and  that  the  cell-partitions  do  not  really  reach  the  axis,  at  any 
rate  in  full-grown  specimens.  In  b,  pri$tity  His.  I  haye  observed  conclusive 
eridence  of  tbe  existence  of  the  common  canal  as  a  distinct  stracture,  since  the  axis, 
mhett  prolonged  beyond  the  distal  extremity  of  the  stipe,  is  in  some  specimens 
bordered  by  the  common  canal  on  both  sides,  the  cellules  alone-  being  wanting,  either 
because  they  have  fallen  off  previously  to  fossilixation,  or  beeause  Ibey  hftd  not  "^^ 
been  developed. 


262  Nicholson — On  GraptoUies. 

not  think  the  Graptolites  can  be  referred  to  any  known  order,  or 
even  sub-class,  of  the  recent  Hydrozoa.  In  many  external  oharacters 
they  certainly  appear  to  approximate  closely  to  tilie  order  SetiuUiridm; 
but  they  are  at  once  excluded  from  the  entire  sub-class  of  the 
Hydraida  by  the  fact  that  the  polypidom  (in  the  true  Graptolitee  at 
any  rate)  was  free,  and  was  not  fixed  by  a  "  hydro-rhiza,"  there 
being  other  important  differences  as  well.  As  far  as  the  eTidenoe 
yet  collected  goes,  I  should  be  disposed  to  believe  that  the  Orap* 
tolitida  will  have  to  be  placed  in  a  new  sub-class,  which  will  occupy 
a  position  intermediate  between  the  fixed  and  the  oceanic  Hydrosoa. 
I  may  conclude  this  paper  by  a  short  description  of  a  species  of 
Diplograpsus^  seemingly  distinct  from  any  ktiown  form,  which  I  have 
named  after  my  friend  Professor  Harkness,  to  whose  researches  we 
owe  most  of  our  knowledge  of  the  Qraptolitic  rocks  of  Dumfries- 
shire. The  characters  of  the  species  are  so  peculiar  tiiat  I  feel  quite 
justified  in  describing  it  as  new,  though  I  possess  but  a  single 
specimen. 

I>iploffraptus  Harknestii,  n.  sp.  fFig.  6^,  Spec  OSIar.— Stipe  throe-tenths  of  tn  inch 
in  length,  and  about  a  line  in  breadth,  ceUoliferoafl  on  the  two  sides.  Solid  axis  pro- 
jecting slightly  beyond  the  end  of  the  stipe,  slender  and  inconspicuous.  Cellulei 
about  thirty  in  the  space  of  an  inch,  alternating  slirhtly  with  one  another ;  united 
internally ;  but  free  externally  on  both  sides  for  about  half  their  length.  In  the 
lower  half  of  the  stipe  the  cellmles  are  more  closely  set,  and  are  only  free  oelow.  The 
cellules  form  somewhat  quadrangular  tubes,  the  free  extremities  of  which  are  bifid,  or 
bi-labiate.  In  the  lower  cellules  the  inferior  prolongation  of  the  cell-mouth  is  ftir-  < 
nUhed  with  a  bi-ftircatc  spine  or  mucro,  one  arm  ot  which  is  directed  upwards,  the 
other  downwards ;  but  in  the  upper  cellules  the  spines  are  not  well-preserred,  and 
sometimes  appear  to  be  undivided.^ 

Zoc. — Hart  Fell,  near  Moffat. 

Oerma  of  Graptolites. — On  the  surface  of  the  same  slab  as  the  preceding  are  two 
or  three  germs  apparently  belonging  to  the  same  species.  Each  of  these  (Plato  XI. 
Fig.  7)  consists  of  a  delicate  mucro,  or  radicle,  surmounted  by  an  oyal  mass,  which  is 
inaented  at  the  sides,  the  primary  cellules  being  fumished  with  spines  at  their  apices. 
In  the  shales  of  Dobb*s  Linn  I  have  recently  observed  certain  bodies  exactly  re- 
sembling in  form  the  di-prionidian  germs,  so  common  in  all  the  Dumfriesshire  'beds, 
but  of  a  very  much  greater  size.  They  consist  of  a  lon^  and  slender  radicle,  about 
four-tenths  of  an  inch  in  len^h,  with  a  central  solid  axis,  and  with  a  semi-circular 
lobe  at  the  top  on  one  side  (Fig.  17).  Another  lobe  soon  appears  alternating  with 
the  first,  and  on  the  opposite  side  of  the  axis  (Fir.  18) ;  and  when  more  advanced  two 
more  lobes  are  super-added  to  these.  These  bodies  would  seem  to  be  the  germs  of 
some  di-prionidian  Graptolite,  perhaps  of  D.  teretmgemlut ;  but  their  great  siie  is  very 
remarkaole  and  anomalous,  the  ordinary  germs  (Fig.  19)  being  little  more  than  one- 
twentieth  of  an  inch  in  length. 

EXPLANATION  OF  PLATE  XI. 

Fig.  1.  PUurograp9H9  linearis  fCarruthers  sp^,  nat.  size.  The  denticles  are  made 
much  more  distinct  taan  they  are  in  nature,  for  purposes  of  iUustratioii, 
and  the  radicle  is  put  in — though  not  shown  in  this  particular  specimen. 

Fig.    2.  Commencement  of  F.  Uneorie^  showing  the  long  and  slender  radicle.  Enlarged. 

Fig.    3.  Ditto,  without  a  radicle.    Enlarged. 

^  I  take  this  opportunity  of  stating  that  I  now  am  inclined  to  believe  that  one 

variety,  at  any  rate,  of  the  Diplograpsus  tu6ulari/ormi$y  which  I  lately  described  from 

the  Moffat  shales  (Geol  Mao.,  Vol.  IV.  p.  109,  Plate  VII.  Fies.  12-13),  is  really 

identical  with^  D.  eometf,  Geinitz,  and  must  therefore  be  abandoned  as  a  distinct 

tpecies.     Geioitz*s  description,  however,  and  figures  have  been  founded  on  imperfect 

specimoDSf  and  do  not  recognise  tke  esBeutival  cYi^i^lcra  of  the  species. 
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P^.    4.  Portion  of  P.  li$t*ari»j  enlarged  to  show  the  celluleB. 

Fig.    5.  Fragment  of  the  stipe  of  P.  UutarUj  showing  reproductiye  (?)  tubercles. 

£ilargecL 
Fig.    6,  Dipio^apnti  Earkneitiiy  n.  sp.    The  straight  line  heside  it  shows  the 

natural  size  of  the  specimen. 
Fig.    7.  Germ,  probabW  of  the  same.    Enlarged. 
Fig.    8.  OvBiian  capsule,  or  Gonophore,  unruptured,  showing  the  strong  external 

border.    Enlarged. 
Fig.    9.  Another,  aftor  rupture  has  taken  place.    Enlarged. 
]^g8.  10  and  11.  Oyarian  capsules,  compressed  verticallj.    Enlarged. 
F^.  12  to  16.  OraptoliU*  SMgwiekii  {Raitritu  triangulaiMf  Harkn.),  with  OTarian 

capsules  attached  to  the  cellules.    Enlarged. 
F%.   16.  Another  specimen,  where  the  capsule  appears  to  come  from  the  common 

canal.    Enlarged. 
^gs.  17  and  18.  Germs  of  a  di-prionidian  Graptolite  (?^.    Natural  size. 
F^.   19.  Ordinary  germ  of  the  natural  size,  introduced  for  comparison. 
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FlBLD.* 
By  "W.  Stanley  Jevons,  Esq.,  M.A. 

FJR  some  years  there  had  been  considerable  anxiety  concerning  the 
supposed  exhaustion  of  the  Coal-fields,  but  it  was  only  since  1860 
when  Mr.  Hunt  published  his  work  upon  the  subject  that  the  nation 
seemed  to  haye  been  aroused  to  a  sense  of  its  importance.  But  this 
feeling  of  interest  might  be  traced  betck  as  far  as  1789,  when  John 
Williams  seemed  struck  not  only  with  the  inestimable  value  of  coal  as 
the  chief  motive  power  of  the  country,  but  he  also  seemed  to  imder- 
stand  that  it  was  necessarily  of  limited  quantity.  Previous  to  this  time 
it  was  supposed  that  coal  was  a  constant  growth,  filling  up  again  the 
vacant  places  in  the  strata  where  it  had  been  taken  out.  Tlie  fallacy 
of  this  theory,  however,  was  soon  discovered ;  and  from  that  time 
the  unfortunate  circumstance  that  coal  was  necessarily  limited  was 
known  and  acknowledged.  Mr.  Jevons  referred  to  the  various 
writers  and  speakers  who  had  of  late  shown  so  much  interest  in  the 
great  question  as  to  the  probable  exhaustion  of  our  coal  fields,  which 
had  aroused  the  attention  of  the  whole  nation,  and  bad  now  culmi- 
nated in  the  appointment  of  a  Koyal  Commission  to  investigate  it. 
Mr.  Jevons  explained  the  method  of  proceeding  by  which  this  com- 
tnission  «ure  prosecuting  their  enquiries,  referring  to  each  of  the 
sections  into  which  it  is  divided,  and  specifying  the  particular  class 
•)f  information  which  each  section  more  especially  seeks  to  obtain. 
On  that  occasion  he  did  not  intend  going  over  the  ground  which  had 
been  trodden  by  other  gentlemen,  who  were  far  better  acquainted 
ihan  he  was  with  the  resources  of  this  particular  locality.  He 
'vished,  however,  to  offer  some  suggestions  relating  to  the  more  eco- 
lomical  use  of  coal  in  this  country.  First,  he  must  notice  the  results 
of  the  inquiry  of  Mr.  Mathews,  contained  in  a  paper  published  in 
(he  Transactions  of  the  Society  of  Mechanical  Engineers,  which  put 
the  geology  and  the  technical  data  in  the  clearest  possible  light. 

^  Being  the  substance  of  a  Lecture  deliyered  by  Mr.  Jevons  at  the  Midland  In- 
tftitute,  Birmingham,  2dth  March,  1867. 
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That  gentleman  considered  that  in  the  eastern  part  of  this  field, 
which  lies  north  of  Dudley,  the  unworked  part  consisted  of  only 
1»160  acres,  and  allowing  20,000  tons  per  acre  for  the  first  ai^ 
second  workings,  the  total  remaining  in  1860  was  23,200,000  tons. 
Now  the  rate  at  wliich  coal  is  being  drawn  annually  was  stated  at 
550,000  tons,  and  a  simple  division  gaye  the  probable  duration  of 
this  part  of  the  field  as  only  forty-two  years.  In  the  western  dis- 
trict, which  lies  upon  the  opposite  side  of  that  range  of  which  Dad- 
ley  forms  a  part,  there  are  estimated  to  be  2,785  acres,  which  at 
20,000  tons  of  coal  per  acre  gave  55,700,000  tons.  The  rate  of 
working  was  1^  millions  of  tons  per  annum,  and  a  simple  division 
gave  thirty-seven  years  as  its  period  of  duration,  supposing  the 
demand  and  consumption  to  remain  as  it  was.  Tlius  it  might  be 
fairly  said,  that  in  less  than  half  a  century  the  thick  ooal  of  South 
Staffordshire,  which  is  tlie  most  perfect  store  of  fuel  any  nation  has 
ever  possess^,  will  be  perfectly  exhausted.  The  question  now  arises 
whether  pits  can  be  pushed  down  upon  the  flanks  of  this  field  with 
a  chance  of  finding  die  thick  coal  again.  The  South  Staffordshire 
field,  however,  had  not  the  advantage  of  some  other  fields,  where 
the  strata  dip  gently  and  continuously  down,  and  where  yon  may 
be  almost  certain  of  meeting  the  original  beds  of  coal,  but  the  strata 
in  the  South  Stafford  field  were  much  more  irregular.  This  field  is 
described  by  Mr.  Bcete  Jukes  as  a  Palaeozoic  island,  pushed  up  through 
the  Hed  Sandstone  which  extends  over  the  larger  portion  of  the  oentie 
of  the  country.  The  field  had  been  forced  up  by  volcanio  power, 
which  alone  was  a  p^eat  obstacle  to  the  ex|)loration  of  coal,  since 
they  did  not  know  at  wlmt  depth  down  the  strata  might  be  found. 
Thus,  in  some  places  1,000  to  15,000  feet  of  Permian  strata  might 
intervene  between  the  coal,  whilst  at  other  times  it  might  be  absent 
The  lecturer  went  on  to  remark  how  greatly  this  part  of  the  country 
depended  for  its  industrj'  upon  the  coal  to  be  obtained  in  its  neighbour- 
hood, and  proposed  that  the  sinking  of  deep  shafts  for  the  purpose  of 
discovering  coal,  should  be  imdertakcn  at  the  public  expense,  when, 
if  the  coal  was  found,  the  owner  of  the  field  should  be  required  to 
return  the  money  expended,  perhaps  even  with  some  interest.  Mr. 
Jovons  alluded  to  the  shafts  which  had  been  sunk  in  the  outskirts  of 
the  coal  district  for  the  purpose  of  ascertaining  whether  ooal  was  to 
be  met  with,  making  special  allusion  to  the  workings  of  Mr.  Dawes, 
at  Halesowen,  which,  however,  had  not  at  present  proved  very  suc- 
cessful. The  great  quantity  of  coal  used  in  this  district  was  called 
attention  to,  and  the  gradual  rise  in  price  of  coal,  and  the  iron  trade 
generally,  of  this  part  of  the  country,  and  its  probable  decline,  were 
touched  upon. 

n. — The  Coal  Eesoubces  of  India. 

By  Dr.  T.  Oldham,  F.R.S.,  F.G.S.,  Superintendent  of  the  Geological  Soirej  of 

India.    Calcatta,  January,  1867. 
[Being  a  Ketum  called  for  by  the  Right  Hon.  the  Secretary  of  State  fSnr  India.] 

TTIEWED  as  a  coal-producing  country,  the  British  territories  in 
f      India  cannot  be  considered  as  eiUier  largely  or  widely  sup- 
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plied  with  this  essential  sonroe  of  motiTe  power.  Exten^ve  fields 
do  occur,  but  these  are  not  distribnted  generally  over  the  dis- 
tricts of  the  Indian  empire,  bat  are  almost  entirely  concentrated  in 
one  (a  double)  band  of  coal-yielding  deposits,  which,  with  large 
interruptions,  extends  more  than  half  across  India  from  near  Calcutta 
towards  Bombay.  Dr.  Oldham  has  illustrated  the  areas  from  which 
supplies  of  coal  may  be  looked  for  with  any  prospect  of  success,  by 
a  map,  on  which  are  marked  those  parts  of  the  country  of  which 
sufficient  knowledge  is  known  to  enable  him  to  assert,  that  there  is 
no  probability  whatever  of  any  deposits  of  coal  being  found  within 
their  limits,  or  where,  if  coal  do  exist,  it  must  be  found  at  such  a 
depth  below  the  surface  that  it  could  not  be  economized.  On  the 
same  map  he  has  indicated,  so  far  as  the  scale  will  admit,  the  true 
limits  and  outline  of  those  coal-fields  which  are  known.  Of  a  very 
large  portion  of  these  coal  areas  detailed  examinations  have  been 
made,  and  descriptions  published  by  the  Greological  Survey  of  India. 
Until  all  the  fields  have  been  carefully  mapped,  any  estimates  of  the 
coal  resources  and  production  of  British  India  must  be  defective.  Up 
to  the  present  time  it  may  be  said  that  little  more  than  surface  work- 
ings have  been  carried  on  in  India.  The  deepest  pits  scarcely 
exceed  seventy -five  yards,  while  certainly  one-half  of  the  Indian  coal 
which  has  been  used  up  to  the  present  date,  has  been  produced  from 
open  workings  or  quarries.  In  forming  an  estimate  of  the  value  of 
the  coal  before  it  has  been  worked  to  a  guflScient  extent  to  admit 
of  its  quality  being  tested  by  practice,  Dr.  Oldham  has  been  guided 
by  a  series  of  analyses  of  specimens  obtained  from  the  several  coal- 
fields. The  average  composition  of  74  sjKJcimens  of  the  coal  gives — 
Carbon,  52.2  ;  volatile  matter,  31.9;  ash,  lo.o.  Now  as  the  relative 
duty  or  effective  power  of  coals  may  be  taken  to  vary  directly  as  the 
amount  of  fixed  carbon  which  they  contain,  Dr.  Oldham  concludes 
that,  out  of  the  whole  series  of  Indian  coals,  the  very  best  of  them 
only  reach  the  average  of  English  coals,  and  that  on  the  whole  they 
are  very  inferior  to  them. 

III. — The  Coal  of  Russia. 

By    Lieut. -General   G.   de  IIelmebsex. 

[Da  gi8emcnt«  de  Charbon  de  Terre  en  Russie.     Svo.  St.  Petersbonrg,  1866,  pp.  58.] 

IN  this  small  pamphlet  the  author  discusses  the  properties,  geo- 
graphical distribution,  and  present  applications  of  the  Kussian 
coal,  and  points  out  in  what  localities  it  may  profitably  be  worked. 
Although  our  knowledge  of  the  geological  constitution  of  Russia  is 
far  from  complete,  yet  suflBcient  is  known  to  determine  the  extent  of 
the  workable  coal  deposits.  They  have  been  met  with  of  Tertiary, 
Jurassic,  and  Carboniferous  age. 

Beds  of  Tertiary  coal  occur  on  the  right  bank  of  the  Dneiper,  near 
Kier,  where  they  have  been  worked  with  profit.  Tertiary  Tjignite 
beds  are  found  in  the  neighbourhood  of  Oreiibourg ;  they  arc,  how- 
ever, poor  in  quality. 

The  Jurassic  coal  is  met  with  near  Kouta'iss,  int\ieTraiv^-C^M^^vaxL 
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region.      It  is,  however,  neither  sufficiently  abundant  nor  of  such  a 
quality  as  to  be  worth  the  cost  of  working. 
Coal  of  Carboniferous  age  is  developed — 

1.  On  the  eastern  and  western  slopes  of  the  Oural  mountains. 

2.  In  the  governments  of  Novgorod,  Iyer,  Moscow,  Kalouga,  Toula, 

and  Eiazan.  The  coal  occupies  a  large  elliptical  basin,  six 
hundred  versts  in  length  and  four  himdred  in  width,  in  the 
centre  of  which  the  town  of  Moscow  is  situated. 

3.  In  Samara,  a  little  peninsula  formed  by  the  river  Volga,  near 

Stavrpool;  and 

4.  In  the  government  of  Ekaterinoslav,  where  the  coal-beds  form  a 

chain  of  low  mountains  called  the  Donetz,  and  are  associated 
with  abundant  deposits  of  iron,  which  latter  have  not  at 
present  been  worked  for  economic  purposes ;  though  they 
would  well  repay  the  cost 

The  Carboniferous  beds  of  Russia  all  belong  to  the  lower  member 
of  the  Carboniferous  system,  equivalent  to  the  ^  Carboniferous  lime- 
stone" of  Great  Britain.  The  Russian  beds,  however,  are  mainly 
composed  of  sandstone,  with  intercalated  beds  of  limestone  and  ooaL 

In  a  map  which  accompanies  the  pamphlet,  the  author  has  carefully 
indicated  the  extent  of  Carboniferous  strata  in  Russia,  and  has  in- 
serted, also,  the  railways  in  order  that  their  respective  relations  may 
be  understood.  It  is  to  the  want  of  railways  that  the  coal  and  iron 
resoui-ces  of  the  Oural,  and  of  the  Donetz  mountains,  have  not  been 
rendered  available  to  anything  like  the  extent  to  which  they  are 
capable. 

The  author  concludes  by  expressing  a  hope  that  before  long 
Russia  will  not  be  dependent  upon  foreign  countries  for  the  supply 
of  iron  and  coal  it  requires,  when  it  is  so  largely  developed  in  its 
own  dominions. 


I. — Physical  Geography.  By  Professor  D.  T.  Ansted,  M.A., 
F.R.S.,  F.G.S.,  etc.  Wm.  H.  Allen  and  Co.,  13,  Waterloo  Place, 
Pall  Mall,  London.     1867, 

THE  well  known  author  of  several  geological  works  has  recently 
given  to  us  this  highly  interesting  volume  upon  Physicid 
Geography;  attaching  a  very  wide  signification  to  the  name,  and 
entering  at  considerable  length  into  statements  of  a  multitude  of 
subjects  belonging  to,  or  connected  with,  physical  science. 

The  impossibility  of  treating  this  science  in  such  a  manner  as  to 
render  it  light  reading  is  notic^  in  the  preface,  and  the  object  of  the 
volume  is  stated  to  be  to  enable  the  general  reader  to  obtain  an 
outline  of  its  main  facts,  in  language  as  simple  and  definite  as 
possible.  It  is  further  said  to  involve  **  not  only  a  statement  of 
numerous  facts,  but  a  great  classification  of  fietcts,  and  much  close 
reasoning,"  and  also,  '^  it  needs  an  effort  on  the  part  of  the  reader  to 
appreciate  the  array  of  facts  and  observations  on  which  it  is  based ; 
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the  labour  of  reducing  such  observation  to  systematio  results  and  the 
deductions  drawn  from  the  facts  and  genersdizalions." 

In  expressing  deductions  from  the  facts,  the  author  says  he  has 
peibaps  in  some  cases  "  given  his  own  views  without  pointing  out 
that  other  physical  geographers  and  geologists  hav^expressed,  and 
Btill  hold,  different  opinions.  It  was  not  his  object  to  enter  into  a 
discussion  upon  any  subject,  and  he  believes  that  where  the  conclu- 
nons  arrived  at  differ  most  from  popular  notions,  they  are  not  incon- 
nstent  with  the  views  of  those  who  are  recognised  both  in  England 
and  on  the  Continent  as  the  ablest  pioneers  of  science."  The  pre- 
fiice  c6ncludes  with  a  recommendation  to  use  Johnston's  Physical 
Atlas  as  a  companion  to  the  work,  in  order  to  supply  a  very  im- 
portant deficiency  in  the  absence  of  all  maps  or  illustrations. 

No  special  list  of  authorities  consulted  is  given,  though  several 
acknowledgments  of  quotations,  etc.,  occur  as  foot  notes  or  in  the 
body  of  the  work;  and,  indeed,  the  ''array  of  facts"  which  have 
been  collected  with  great  apparent  care  from  the  latest  and  best 
souxces  of  information,  would,  it  may  be  presumed,  render  a  general 
list  anything  but  an  easy  task  to  compile.  The  author's  personal 
observations  are  seldom  separated  from  those  collected  from  other 
•oorces ;  and  while  the  whole  volume  contains  the  record  and  classifi- 
cation of  a  vast  number  of  these,  special  cosmical  theories  are  in 
general  but  obscurely  or  partially  advocated,  and  the  labour  of 
drawing  deductions  respecting  them  is  left  largely  to  the  reader. 

The  volume  is  divided  into  six  parta,  under  the  headings,  Intro- 
duction, Earth,  Water,  Air,  Fire,  and  Life.  Of  these,  if  we 
except  sundry  passages  in  other  parts  of  the  work,  the  three  called 
Earth,  Water,  and  Fire — comprising  less  than  half  of  the  volume — 
are  devoted  to  those  subjects  vulgarly  or  popularly  supposed  to 
constitute  the  science  of  Physical  Geography. 

In  the  fii'st  cliapters   the  earth   is  considered  as  a  planet,  and 
physical  forces  are  treated  of.     Here,  within  thirty-two  pages,  more 
than  eighty  subjects, — astronomical,  terrestrial,  chemical,  electrical, 
or  otherwise  physical, — are  deiilt  with ;  so  that  thus  far  the  general 
reader  luis  to  thank  Professor  Ansted  for  a  rather  comprehensive 
outline  of  such  matters  in  connexion  with  physical  geography.     In 
this  place  also  (p.  7),  on  the  subject  of  the  earth's  interior,  we  find 
the  following: — "Tliere  is  no  reason  to  suppose  that  any  granite 
with  which  we  are  cognizant  has  been  formed  even  at  so  great  a 
depth  as  twenty  miles,  a  distance  so  small  compared  with  the  earth's 
diameter,  that  it  fails  to  liave  any  value  in  guiding  us  to  a  know- 
ledge of  the  more  distant  material  of  the   real  interior.     At  that  I 
greatest  depth  it  seems  clear  that  the  ordinary  surface  conditions,  I 
acting  upon  ordinary  surface  materials,  might  and  would  have  pro-  / 
dnced  the  rocks  we  find.     They  may,  tlierefore,  be  nothing  more  ^ , -^ 
than  altered  conditions  of  such  rocks  as  are  still  fonned  and  do-    ^  J 
posited  in  our  seas."     But  while  the  views  of  Professor  Thompson 
and  Mr.  Hopkins,  regarding  the  earth's  rigidity,  find  favor,  and  the 
likelihood  is  stated  tliat,  at  least,  half  the  distance  from  the  surface 
to  the  centre  of  the  earth,  or  two  thousand  miles,  is  aoUA.  v>sAxv^^,^ : . 
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readers  are  left  to  evolve  theories  for  themselves  as  to  our  planet's 
condition  when  the,  perhaps,  altered  rocks  of  the  remote  interior, 
'^  or  even  at  a  depth  of  two  thousand  miles,  were,  it  may  be,  formed 
Jf  at  the  surface. 

Chapter  this^  is  geological,  dealing  with  the  succession  of  rooks 
and  metamorphosis,  setting  forth  with  regard  to  the  latter  that  **  it 
is  certainly  by,  and  with  water,  that  all  essential  change  must  be 

traced Water  has  compacted  the  loose  particles ;  water  has 

pened  large  cavities ;  water  has  filled  them  with  quartz  and  other 
rystals  ;  and  water  has  carried  in  the  metals.     A  little  heat  would 

ve  caused  other  combinations." 

To  currents  of  heated  water  and  electric  currents  all  the  trans- 
formation and  metamorphosis  of  the  richest  metalliferous  rocks  or 
countries  where  mining  is  carried  on  in  slate  are  attributed ;  while 
nervous  energy  in  the  animal  system  is  said  to  be  represented  in  the 
globe  by  currents  of  earth-magnetism  mysteriously  obtained  from 
the  sun,  and  vital  heat  by  the  higher  and  equable  temperature  at- 
moderate  depths. 

In  part  the  second,  under  the  heading  Eabth,  we  have  an  able^ 
but  short  summary  of  the  distribution  of  the  land,  and  its  forms,  i 
mountain  chains,  hills  and  valleys,  plateaux  and  low  plains.     Tlii 
portion  of  the  work,  the  smallest  but  one,  treats  essentiallj  of 
geography  called  physical,  and  is  pregnant  with  matter  so  i 
ing  to  the  student  of  this  science  that  its  condensation  will  be 
gretted  though  it  consists  mainly  of  statistics,   so  to   speak,  an< 
touches  lightly  upon  theories  relative  to  the  causes  which  may  ha 
governed  or  produced  the  present  arrangement  of  the  great  physic 
features  of  the  globe.     Denudation  is  said  to  have  played  an  im 
portant  part  in  all  the  phenomena  of  Switzerland  and  the  l^rol 
but  its  effect  in  forming  the  high  detached  moimtains  of  the 
is  not  discussed,  nor  is  its  powerful  agency  in  producing  mountai 
forms  prominently  put  forward. 

There  are  said  to  be  valleys  of  fracture  or  fault,  and  valleys  o 
erosion, — mountain  gorges  being  referred  to  the  former,  but  n 
examples  given;  and  though  it  is  not  stated  which  are  the  mo 
frequent,  all  valleys  are  described  as  more  or  less  distinctly  valleyj 
of  erosion. 

From  the  part  treating  of  low  plains,  we  extract  a  passage  refer 
ing  to  the  Steppes  of  the  south-east  of  Europe,  which  will  warran 
the  wish  that  we  had  more  instances  of  such  vivid  description 
the  volume: — 


I 


**  In  these  Steppes  the  seasons  are  very  strongly  marked.  ^  In  the  spring  and 
snramer  the  land  is  carpeted  by  flowers.     In  the  summer  it  becomes  parched, 
yielding  as  food  or  hay  a  fair  supply  of  mixed  grasses,  which  may  be  itored  foi 
winter  use ;  bat  in  the  latter  part  of  summer  and  autumn  it  is  perfectly  bare  anc 
burnt  up.     In  winter,  which  begins  in  October,  the  whole  area  becomes  covered  witk^ 
snow,  and  this  remains  until  spnng.   There  are  no  trees  on  those  great  plains,  and  ntf' 
enclosures  of  any  kind ;  but  at  intervals  the  surface  is  broken  by  hollows  8G0GpeiS> 
out  of  the  plain,  to  a  depth  varying  generally  from  fifty  to  one  hundred  feet :  and  ifl* 
must  of  these  are  Tillaecs  and  some  cultivation,  especially  on  the  borders  of  the  plain* 
fi;;d  in  the  vicinity  of  the  coast,  or  of  the  great  rivers.    Ihere  are,  however,  no  ro«d»9 
and  indeed  there  is  no  material  for  makings  Uiem. 
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One  may  trmrd  for  hundreds  of  mile«  orer  the  lerel  surface  of  the  groond,— OTer 
the  tvf  in  spring,  throogh  the  thick  dost  in  snmmer,  and  orer  the  snow  in  winter  ~ 
withoat  seeing  a  single  object  ruing  above  the  genend  surface  of  the  plain.  The 
post-bonaea,  at  eqnal  and  distant  interrals,  ars  the  omj  signs  of  hamanit?  and  ciril- 
uation ;  and  the  cry  of  the  bastard  is  one  of  the  few  sounds  that  break  the  terrible 
■ottotony  and  stillness.  The  dead  level  of  thin  pasture,  even,  if  luxuriant,  soon 
Citignes  the  ere ;  and  when  the  horsn  and  cattle  are  away  there  is  absolutely  nothing 
br  the  eye  to  rest  upon.  The  trarelling  across  the  steppes,  conducted  with  jrreat 
lapidity,  in  a  kind  of  light  cart,  is  thus  not  so  difficult  as  it  is  tiresome ;  but  it  is 
oaly  safe  in  summer :  and  when  the  snows  cover  the  nound,  not  only  does  it  become 
dangennis,  from  the  wolves  who  take  refn^  in  the  hollows,  but  almost  impossible, 
Ofwing  to  the  absence  of  land  •marks.  It  ts  understood  that  an  entire  corps  tTmnm*'* 
WM  lost  in  the  steppes,  between  the  Dnieper  and  the  Don,  while  attempting  to  rein- 
fMToe  the  Bossian  army  in  the  Crimea,  during  the  war  with  England  ana  France. 

Throoghont  the  southern  part  of  the  stepnes,  acd  in  much  of  the  country  to  the 
cist,  there  is  either  a  thin  soil  or  no  soil  at  all.  This  condition,  however  gives  place 
IB  the  interior  to  a  remarkable  and  extremely  blsck  soil,  of  extraordinary  richno:<!«, 
capable  of  yielding  inexhaustible  supplies  of  wheat  withoat  any  artificial  treatment, 
or  any  agricnlture  except  of  the  rudest  kind. 

These  parts  of  the  steppes  now  supply  enormous  quantities  of  com  to  the  great 
markets  of  the  world,  ana  when  openra,  as  they  soon  will  be,  much  more  completely 
by  raifaroads  and  steam  narigation  on  the  great  rivers,  it  is  certain  that  both  Russia 
and  the  rest  of  Europe  will  w  great  gainers.  A  wide  range  of  the  plains  is,  however, 
hopelessly  buren,  and  all  of  them  depend  much  on  the  occasional  rains ;  when  these 
lul  the  heat  is  excessive,  and  the  sun  rises  and  sets  like  a  globe  of  fire,  while  during 
the  day  a  thick  mist  covers  the  earth.  The  drought  soon  becomes  excessive ;  the 
■nil  supplies  of  water  found  at  other  seasons  in  the  hollows  fail  altogether ;  the  air 
li  filled  wiUi  dust  and  impalpable  powder,  and  the  cattle  and  horses  perish  by 
thooaandii, 

In  the  winter  the  case  is  equally  bad :  fearful  storms  often  sweep  over  the  desolate 
plains :  the  dry  snow  is  driven  by  the  gales  with  a  violence  which  neither  man  nor 
animal  can  resist ;  but  the  sky  remains  bright,  and  the  sun  shine:)  cold  and  dear  in 
the  blue  vault  of  heaven.  These  storms  are  especially  freouent  in  the  vast  Arah»- 
Csspian  plain,  which  is  depressed  below  the  general  level  or  the  sea,  and  which  is  to 
a  great  extent  an  ocean  of  shift inp^  sand." 

Oceans,  rivers,  lakes,  ice,  and  springs,  receive  a  soiuewliat  more 
extended  notice  in  part  tlie  third,  under  the  lioading  Water.  The 
existence  of  organic  life  at  the  greatest  ocean  dopths  is  sliowni  from 
the  deposits  there  consisting  largely  of  foniminifors  which  liavo 
been  found  half-digested  in  tlie  stomachs  of  living  star- fishes  brought 
up  from  a  depth  of  nearly  two  miles  in  tlie  mid- Atlantic.  The  faot 
of  many  lakes  in  both  the  old  and  now  world  having  a  depth 
reaching  below  sea-level  is  stated ;  but  slight  allusion  is  made  to 
any  connexion  between  the  frequency  of  lakes  and  a  former  ghicial 
period  ;  the  viscous  theory  of  ice  is  not  advocated,  its  progi-essivo 
movements  being  attributed  to  regelation ;  and  thermal  springs  are 
regarded  as  a  kind  of  aqueous  volcanos. 

The  fourth  division  of  the  book  is  heatled  Air,  and  is  eminently 
meteorological,  treating  of  the  atmosphere,  winds,  dew,  and  climate ; 
storms,  trade-winds,  cyclones,  clouds,  rain  and  rain-fall,  magnetic 
storms,  etc. 

Among  many  points  of  interest  the  difficulty  of  accounting  for 
why  the  heavier  atoms  of  water  in  the  form  of  clouds,  which  lose 
their  power  of  wetting  at  certain  altitudes,  remain  *'  permanently  in 
contact  witli  the  lighter  atoms  of  oxygen  and  nitrogen  of  the  air  '*  is 
noticed,  and  it  is  not  thought  necessary  to  assume  that  tliQ  v^^jAfcx  \a 
present  in  any  other  thou  its  most  ordinary  condition. 
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Part  fifth,  Fibe,  treats  of  Tolcanos  and  earthquakes ;  the  aooomit:^ 
of  the  distribution  of  the  latter  in  space  and  time  being  chiefly  takezk. 
from  Mr.  Mallet's  report  to  the  British  Association,  **  On  the  Facts 
and  Theory  of  Earthquake  movements,"  as  stated  in  a  foot-note. 

In  the  last  part,  called  Life,  a  connection  is  sought  to  be  established 
between  organic  existence  and  physical  geography,  through  thab 
which  exists  between  matter  and  motion,  vital  energy  being  taken  to 
be  a  form  of  force.  This  is  considerably  the  largest  sub-division  of 
the  work ;  and  however  slight  or  profound  the  reasons  may  be  con- 
sidered which  connect  it  with  the  subject  of  the  book,  the  part  is, 
in  itself,  a  comprehensive  treatise  upon  the  distribution  of  plants  and 
animals  in  different  countries,  and  in  time,  with  a  conduding  chapter 
on  the  effects  of  human  agency  upon  inanimate  nature. 

The  length  of  this  notice  of  a  book  in  which  so  many  important 
subjects  find  places,  has  left  little  room  for  further  comment  Its 
teadiings  will  serve  to  introduce  the  student  to  a  wide  field  of 
research ;  and  while  it  so  well  deserves  a  place  in  every  library,  no 
one  who  reads  at  all  should  be  ignorant  of  the  various  and  numerous 
interesting  facts  affecting  the  physical  geography  of  our  globe, 
which  are  placed  before  him  by  IVofessor  Ansted  in  so  readable  a 
form. 

n. — Banca  and  its  Tin  Stream-works.  By  P.  van  Dibst,  Mining 
Engineer.  Translated  from  the  Dutch,  with  the  Author's  per- 
mission, by  C.  Le  Neve  Foster,  B.A.,  D.  So.,  etc.  With  Two 
Geological  Maps  and  Two  Woodcuts  in  the  text.  8vo.  85  pages. 
Truro :  Heard  and  Sons. 

AS  it  is  possible  that  the  name  Banca  will  not  be  familiar  to  all 
our  readers,  we  will  begin  by  saying  that  Banca  is  an  island 
between  Sumatra  and  Borneo.  It  belongs  to  Holland,  and  for  a  long 
period  has  been  an  important  tin-producing  country.  The  average 
annual  production  of  metal  during  'the  last  fifteen  years  has  h&sn 
more  than  6000  tons,  and  consequently  Cornwall  has  foimd  Banca  a 
formidable  rival  in  the  tin  trade.  This  has  naturally  caused  a  strong 
desire  in  the  county  of  Cornwall  to  know  what  the  resources  of 
Banca  are  ;  how  long  Banca  can  go  on  producing  tin  at  a  sufficiently 
low  price  to  compete  with  England ;  indeed,  it  has  been  seriously 
proposed  to  send  out  a  commission  to  investigate  the  resources  of  the 
island.  Wliile  much  discussion  was  going  on,  Dr.  Le  Neve  Foster 
ascertained  that  Mr.  P.  van  Diest,  a  mining  engineer  in  the  employ 
of  the  Dutch  Government,  had  written  an  account  of  his  seven  years' 
stay  in  Banca,  and  it  is  a  translation  of  this  work  which  forms  the 
subject  of  the  present  review. 

The  first  two  chapters  are  beyond  our  province,  as,  to  quote  from 
the  preface,  they  "  make  us  familiar  with  the  country,  the  inhabi- 
tants, and  the  mode  of  working  the  stream-tin."  The  remainder  of 
the  work  is  largely  devoted  to  a  description  of  the  geology  of  the 
island,  and  as  the  work  is  accompanied  by  a  cliromo-lithographed 
geoJogicfil  map  of  the  northern  half  of  the  island  (scale  one  inch  to 
eight  miles)  there  is  no  difficulty  mioWowing  the  author's  descrip- 
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tionSy  thongh  it  must  be  confessed  that  a  few  sections  across  the 
country,  no  matter  how  rough,  would  have  made  the  work  more 
complete. 

The  Island  of  Banca  consists  largely  of  clay-slate,  and  sandstone, 
with  intermediate  varieties  of  rock.  These  rocks  contain  no  fossils, 
and  Van  Diest  supposes  that  they  are  pre- Silurian ;  but  as  he  relies 
solely  on  the  absence  of  fossils  the  opinion  is  not  of  very  much  value. 
According  to  the  author,  these  stratified  rocks  have  been  broken 
through  by  granite,  which  has  altered  them  into  mica-slate,  quartzite, 
and  other  metamorphic  rocks.  Tin  occurs  in  Banca  in  the  solid 
rock  and  also  as  stream  tin.  The  former  mode  of  occurrence  is 
•nnunarized  as  follows  : — 

"  1.  In  Northern  Banca  tin  occurs  in  the  granite  in  various  ways 
and  over  a  large  extent  of  country. 

"  2.  The  rocks  which  surround  the  granite  are  impregnated  with 
ores  and  other  minerals  occurring  in  the  granite  for  some  distance, 
usually  not  more  than  a  mile  and  a  quarter. 

"  3.  These  minerals  and  ores  are  chiefly  deposited  in  little  veins 
or  bunches  in  the  direction  of  the  planes  of  bedding  or  in  the  joints. 

"  4.  It  is  chiefly  the  sandstone  which  has  taken  up  these  minerals, 
especially  where  the  rock  appears  to  be  the  most  metamorphosed." 

Van  Diest  comes  to  the  conclusion  that  there  are  no  veins  of  tin 
ore  or  tin  lodes  in  Banca  which  will  pay  for  working. 

With  regard  to  the  origin  of  the  tin  ore  the  author  supposes  that 
the  granite  was  once  in  a  melted  state,  and  contained  tin  **  equably 
disseminated  through  it.'*  The  granite  near  tlie  sedimentary  rocks 
cooled  quickly,  and  by  its  solidification  prevented  the  escape  of  the 
metallic  particles,  though  not  before  some  had  found  their  way  into 
the  8uri*ounding  rocks ;  where  the  granite  cooled  slowly  the  heavy 
metallic  particles  sank  down  and  were  not  fixed. 

However  simple  this  theory  may  bo  it  is  hardly  quite  satisfactory. 
Every  theory  accounting  for  the  formation  of  the  tinstone  in  lodes 
shoidd  at  the  same  time  explain  the  orip^in  of  the  peculiar  minerals 
which  accompany  it  so  universally.  Van  Diest  does  not  attempt 
this,  and  one  is  tempted  to  suppose  that  he  is  not  acquainted  with 
Daubree's  masterly  essays,  where  the  whole  subject  of  tlie  origin  of 
tin  deposits  is  fully  dealt  with. 

The  description  of  the  mode  of  deposition  of  the  stream-tin  is  clear 
and  worthy  of  attention.  Tlie  author  fully  realises  the  effect  of  gra- 
dual weathering  and  of  rain.  He  does  not,  liowever,  follow  English 
**  subaeritUists'*  in  supposing  that  the  form  of  the  ground  is  mainly 
due  to  subaerial  influences;  for  in  a  note  (p.  67),  after  giving  an 
instance  of  rapid  weathering  which  came  under  his  notice,  he  says : 
**  From  this  it  may  be  inferred  that  the  hills  when  first  formed  were 
very  much  higher  and  larger  and  the  ravines  deeper  and  steeper 
tlien  at  present."  He  explains  thoroughly  the  occurrence  all  along 
a  valley  of  a  bed  of  tin-ground,  i.e.  stanniferous  gravel.  It  used  to 
be  supposed  that  this  bed  had  been  formed  all  at  once  by  sudden 
floods  or  great  rushes  of  water.  The  diagram  (p.  70"^  B>Vvcyw^  n^\^ 
plainly  that  this  tinnj  gravel  or  tin-ground  must  not  \i^  \ooVfe^  w-^x^ 
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as  a  deposit  formed  all  at  once,  bat,  on  the  contrary,  as  a  yeiy  gra- 
dual one.  Whilst  tinny  gravel  was  being  deposited  at  the  head  of 
the  valley,  fine  silt  was  settling  down  at  the  lower  end  of  the  valley 
ten  or  twenty  feet  above  previously  deposited  tin-ground.  The  tin- 
ground  at  the  lower  end  of  a  valley  may  therefore  have  been  de- 
posited thousands  of  years  before  a  similar  deposit  situated  a  mile  or 
two  higher  up. 

There  is  next  to  nothing  to  interest  the  palsdontologist.  Bemains 
of  an  elephant  have  been  found  in  one  place  in  Banca  in  the  tin- 
ground.  At  the  present  day  the  elephant  is  living  in  Sumatra  bat 
not  in  Banca.  The  fossil,  therefore,  points  to  an  ancient  connection 
between  the  two  islands.     The  following  summary  is  good : — 

''  1 .  The  stream-tin  of  Banca  is  derived  from  the  granite  and  the 
rocks  that  surround  it  to  a  distance  of  nearly  two  miles. 

"2.  The  valleys  and  tributaries'  which  take  their  rise  in  these 
rocks,  and  also  the  plains  close  by  them,  carry  stream-tin ;  but  the 
valleys  which  are  found  elsewhere  contain  no  tin. 

''  3.  A  deposit  of  tin  derived  from  one  source  seldom  extends  further 
than  two  miles  along  a  valley." 

On  the  whole,  the  work  forms  a  useful  addition  to  our  knowledge 
of  the  geology  of  the  Indian  Archipelago,  and  persons  interested  in 
tin  will  find  plenty  of  details  concerning  the  working  and  smelting 
of  the  stream-tin  of  Banca. 


Geological  Society  op  London.  —  April  17th,  1867. — Sir 
Charles  Lyell,  Bart.,  M.A.,  F.K.S.,  Vice-President,  in  the  chair. 
The  following  communication  was  read  : — 

"  On  the  Physical  Structure  of  North  Devon,  and  on  the  Paleeon- 
tological  Value  of  the  Devonian  Fossils."  By  Kobert  Etheridge, 
Esq.,  F.E.S.E.,  F.G.S.,  Palaeontologist  to  the  Geological  Survey  of 
Great  Britain. 

The  Lower,  Middle,  and  Upper  groups  of  sandstones  and  shales 
of  West  Somerset  and  North  Devon  were  described  in  this  paper  as 
occurring  in  a  regular  and  unbroken  succession  from  north  to  south; 
namely,  from  the  sandstones  comprising  the  promontory  of  the  Fore- 
land, at  the  base,  to  the  grits  and  slates,  etc.,  overlying  the  Upper 
Old  Red  Sandstone  of  Pickwell  Down  to  the  South.    The  author  was 
^->.  imable  to  see  any  traces  of  a  fault  of  sufficient  magnitude  to  invert 
"^the  order  of  succession,  or  that  would  cause  the  rocks  of  the  Fore- 
land at  Lynton  to  be  upon  the  same  horizon  as  those  south  of  a  line 
of  high  ground  that  passes  across  the  county  from  Morte  Bay  on  the 
west  to  Wiveliscombe  on  the  east. 
•       The  Foreland  grits  and  sandstones  are  overlain  by  the  Lower  or 
-t  i  Lynton  slates,  and  form  «^  group  equal  in  time  to  the  Lower  Old 
/':  Red  Sandstone  of  other  districts,  but  deposited  under  purely  marine 
^  conditions. 

1  There  is  eTidcntly  a  word  left  out  here.    The  sentence  should  doubtless  stand 
thm ;  "  The  raliejs  of  rivers  and  their  tiibutaries/'  etc. 


C 


ApoH$  mid  Pr0emimgi»  873 

JXkb  ^nAot  Am  AefW^Umi  abore  ifae  Lower  ior  Xgfiitai  abtet 
fbns  ii  an  wliiwiydy  dendopttd  wmm  of  red,  olixoi-odoimd.  and 
gBBjgrita,  from  1600  tolSOOftefc  thick;  theaefiMrm  a  natmal and 
aoolbniiabk  baae  to  the  Middla  Derooiaa  or  Tlfraoombe  mup.  The 
Mghnat  bedi^  oontafaing  Ifyalma  and  ifoliM^  inaenatbqr  paM  into 
Hm  grit^  and  oaloaieoua  alatoa  of  OcHube  Ibtrfciny  Hficaoombe,  eto. ; 
flu  llidUe  groop  Mr.  Etlioridge  nnheiiitfttingly  rmrded  aa  tfao^H^  t 
a(|iiralflnt  of  the  Torqiiay  and  Newton  Bnabel  aenea  of  Sooth  Devon.  OfM 

Mr.  Biberidge  gaTe  deteOed  lUdea  of  the  oiganio  zemaina  of  tikOMy  . 
two  groqia  (tb  Lower;  or  Ljnton,  and  the  Middle,  or  Ilfraoombe)»  fjiPT 
and  oollatBd  to  them  thoae  qpeoiea  fbond  in  eqiUTalent  atrata  vx\  /  J^ 

flMt  theaa  two  marine  fbanlifetona  groapa  repireaent  in  time  the  A^i^ 
ufMriliteoiia  Old  Bed  Sandatone  (iSngle  beda)  of  Keny,  and  the  j  / 
Glengariff  and  KiUam^  grits  of  the  aonth-weat  of  Ireland.  ^ 

Tbe  aothor  Hmd  endeaYomed  to  proYe  that  the  Piekwell  Down  I  ^ 
beda  are  the  tme  Upper  Old  Bed  Sandatone  only,  not  the  iriiole  of  |^ 
tibe  Coimationy  aa  waa  lately  prqpoaed. 

Annmienta  waze  alao  faronght  forward  to  ahow  the  probabiliiy  of 
die  Onfaonifeffoiia  date  (in  part)  and  Ooomhola  grita  being  tfaei 


J  (in  part)  and  Ooomhola  grita  being  the^TX^ 
ejmvaliBt  of  Ae  Enc^iah  IJpper  Old  Bed  Sandrtone,  or  Upper  nJM 

North  i>eYon  bedii  only  are  to  be  r^gaxoedtf;^ 
&e  ixaid  lypoy  to  which  the  Lnah  mnat  be  eompared,  and  not  aJaaSD^ 


Phyaioal  and  Balmmtologioal  eridenoe  diatinotly  pTOYea,  the 
anftiior  atatea,  that  the  whole  of  the  alatea  and  limeatonea  of  Lee,  B- 
fiaoombe,  and  Combe  Martin  underlie  the  Morto  Bay  red  sandatone. 

The  aathor  compared  the  whole  of  the  Devonian  fauna  of  Britain 
with  that  of  the  Bhine,  Belgium,  and  France,  by  means  of  a  series 
of  tables  based  upon  the  British  types.     These  marine  Devonian 

ries  were  oompared  with  those  of  the  Old  Bed  Sandstone  proper,  ■ 
Silurian  and  Carboniferous,  and  analyses  were  made  of  all  the 
olasaea,  orders,  genera,  and  species,  with  relation  to  the  groups  of 
robka  in  which  they  occur — ^the  result  being  the  conclusion  that  the  (H^ 
marine  Devonian  series,  as  a  whole,  constitutes  an  important  and  vV 
definite  system. 

Tn  Gbologioal  Sooiett  of  Glasgow. — ^The  concluding  meeting 
of  the  present  session  of  this  Society  was  held  in  their  room  in 
Anderson's  University  on  Thursday  evening,  the  18th  of  April. — 
Professor  Young,  President,  in  the  chair.  The  following  papers 
were  read: — 

1.  **  On  the  Entomoetraca  of  the  Carboniferous  Bocks  of  Scotland.*' 
^  Professor  T.  Bupert  Jones  and  Mr.  James  W.  Elirkby,  Honorary 
liembera  of  the  Society. 

The  observations  of  the  authors  had  reference  only  to  the  Bivalved 
Entomostraca  of  the  Ostraoodous  and  Phyllopodous  groups,  of  which 
C^pris  and  Linmadia  are  the  recent  types.  Upi/^trds  of  seventy 
years  ago  the  Bev.  David  Ure  figured  and  described  four  specie  c^i 
these  little  Bivalved  Crustacea  from  the  CarbomfeiOTka  lAmaeXien^  ^1 

VOL.  IT.— jra  xxxfx  \^ 
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East  Kilbride.    The  discovery  of  these  species  by  Ure  bore  €^deiioe 
to  his  close  powers  of  observation,  and  in  this  respect  be  compared 
favourably  with  many  who  had  followed  him  in  the  path  of  patseon- 
tologioal  research.    With  the  exception  of  Hibbert>  who  described 
two  species  from  the  limestone  of  Burdiehouse,  this  groap  of  fossilB 
remained  minoticed  in  Scotland,  mitil  the  subject  was  tc^en  up  by 
some  of  the  members  of  the  Society  within  the  last  few  years ;  and 
to  their  very  close  researches  the  authors  have  been  largely  indebted 
— ^the  list  now  embracing  upwards  of  fifty  species.     The  leading 
features  of  the  various  genera — Cyiherej  Bairdia,  Leperdiiia,  Beyri" 
chia,  and  KirJcbya — were  then  sketched,  and  Tables  exhibited,  show- 
ing their  range  in  the  Carboniferous  strata  of  Clydesdale.      An 
examination  of  these  Tables  showed  that,  with  a  few  exceptions,  all 
the  species  had  been  found  in  the  Lower  Limestone  Series  of  thai 
district.     Several  of  them  do  not  extend  beyond  the  limits  of  that 
division,  though  the  majority  range  into  the  Upper  Limestone ;  and 
only  four  are  known  to  occur  in  the  shales  and  ironstones  of  the 
Upper  Coal  Series.     It  was  interesting  thus  to  notice  this  grovp  of 
species  in  their  life-history  in  the  Carboniferous  era.     Their  a|ipear- 
ance  and  dying  out  was  not  a  regular  unbroken  procesa;  nor  did 
they  all  appear  to  have  ever  existed  in  one  area  at  any  one  period  of 
time,  notwithstanding  their  presence  in  nearly  all  the  beds  of  one 
series.    For  example,  in  a  limestone  or  calcareous  shale,  with  marine 
fossils,  certain  species  of  the  above-named  genera  were  generally 
foimd.    Above  these  strata  might  be  either  arenaceous  rocks  or  alum- 
shales,  in  which  these  species  were  absent.     The  next  stratum  might 
bo  one  of  those  termed  "freshwater  limestone,"  oontcdning  Fish 
^  remains,  Spirorbisy  and  vegetable  fossils.     The  Entomostraca  in  this 
bod  might  be  three  or  four  Cytheres,  of  species  different  from  those  in 
the  first-named  deposits.     Higher  in  the  series  occurs  another  bed  of 
shale,  containing  marine  fossils,  and  with  them  all,  or  most  of  the 
Bairdia,  some  Beyriehtaf  that  had  occurred  before,  with,  perhaps, 
one  or  two  forms  to  take  the  place  of  others  that  had  not  returned. 
'  The  species  all  vanish  again  with  the  second  bed  of  shale ;  and 
probably  the  next  occurrence  of  Entomostraca  would  be  considerably 
higher  up,  when  one  of  the  Cytheres  of  the  "  freshwater  limestone " 
would  return,  and  abound  alone  in  a  single  thin  stratum.     This 
I    interchange  of  species  continued  time   after  time;    not,   perhaps, 
(    always  to  the  same  extent,  but  always  with  some  variation  in  the 
distribution.    Nevertheless,  there  is  considerable  persistence  in  many 
I     of  the  species  that  return  at  different  intervals — the  same  groups  of 
species  appearing  and  re-appearing  many  times  without  any  essential 
j    change  in  their  constitution.     They  always,  moreover,  re-appeared 
j    under  exactly  the  same  condition.      Several  examples  of  this  were 
;    quoted.     Tlie  authors  concluded  their  valuable  communication  by 
'^  discussing  the  physical  conditions  which  had  prevailed  during  the 
^  deposition  of  the  Carboniferous  series  of  rocks  in  Scotland. 

To  illustrate  the  paper,  Mr.  John  Young  exhibited  his  interesting 
collection  of  mounted  specimens  of  Entomostraca  from  the  Carboni- 
ferouB  Limestones  and  Shales  of  the  West  of  Scotland. 
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2.  "  On  the  Change  in  the  Obliquiiy  of  the  Eoliptio :  its  Influenoe 
m.  the  Climate  of  the  Polar  Begions  and  Level  of  die  Sea."    By  Mr^o 
Barnes  CroU.     The  reading  of  this  long  and  valaable  communicationlf    ^ 
fhich  will  be  published  in  fall  in  the  next  part  of  the  ''  Societies     J 
[^ran8actions,"  was  followed  by  some  obserrations  by  the  Presidenfc^*^ 
Ad  the  Bev.  H.  W.  Orosskey. 

Dr.  ToHng  exhibited  a  new  Cmstaeean  from  the  Upper  Silurian 
lodes  of  Lesmahi^w,  which  had  been  kindly  lent  him  by  Dr. 
(limoB.  He  believed  that  it  belonged  to  the  genus  SemcMpUj  which 
ifr.  Woodward  is  at  present  studying.  The  specimen  is  interesting 
0  being  the  first  whieh  has  occurred  in  the  Lesmahagow  district 

Mr.  James  Thomson  then  exhibited  a  new  genus  of  Carboniferous 
Torals,  of  which  beautiful  photographs  of  polished  sections  were 
hown  by  the  oxyhydrogen  light. 

Before  declaring  the  session  closed,  the  President  congratulated 
he  Society  on  the  number  of  important  papers  which  had  been  read 
Iming  the  winter,  and  on  the  wide  range  of  subjects  which  had 
tngaged  the  attention  of  members.  The  Society,  since  it  was  founded, 
lad  cautiously  abstained  from  rash  generalisations;  it  had,  on  the 
Kmtraiy,  devoted  itself  to  the  careful  observation  of  fieu^ts ;  and  it  had 
it  once  rendered  the  best  service  to  science,  and  earned  for  itself  a 
listinctive  character  by  the  ready  generosily  with  which  its  accu- 
nulated  results  in  physical  geology  and  palaeontology  had  been 
)laced  at  the  disposal  of  those  who  were  engaged  in  special  studies, 
rhe  Transactions  of  the  Society  contain  the  testimony  of  Davidson, 
iVoodward,  Kirkby,  and  Kupert  Jones,  to  the  success  and  the  liberality 
)f  Glasgow  collectors;  while  the  records  of  other  Societies  often 
{how  that  not  a  few  contributions  have  been  founded  on  materials 
lerived  from  the  West  of  Scotland.  The  only  purely  theoretical 
rnper  of  the  session,  that  by  Mr.  CroU,  "  On  the  Influence  of  the 
Obliquity  of  the  Ecliptic,"  had  been  read  this  evening.  Discussion 
m  such  an  admirable  and  exhaustive  memoir  is  impossible ;  but  the 
society  may  well  be  proud  that  such  a  memoir  will  be  found  in  its 
jublications.  On  questions  of  physical  geology,  Messrs.  Dougall, 
Skipsey,  J.  Bryce,  LL.D.,  Bennie,  J.  Young,  and  J.  Young,  M.D., 
lad  contributed  papers  referring  to  the  Southern  Highlands,  the 
i^ocks  of  Ayrshire,  of  the  Kilpatricks,  Arran,  and  of  the  vicinity  of 
xlasgow.  In  chemical  geology,  Mr.  J.  Wallace  Young  has  from 
ime  to  time  given  us  the  results  of  his  analysis  of  rocks  from  the 
?urboniferou8  strata,  and  brought  into  notice  some  remarkable  pecu- 
iarities  in  their  composition.  The  palseontological  contributions 
!ome  under  three  groups — 1st,  The  faunas  of  different  periods  have 
>een  illustrated  by  the  Rev.  H.  W.  Orosskey  in  the  case  of  the>  } 
jlacial  beds;  by  Mr,  Young  in  that  of  our  Limestones;  by  Mr.  '^ 
Daim  in  that  of  the  Southern  Silurians.  2nd.  Descriptions  of  species 
md  of  genera  have  been  given  incidentally  at  nearly  all  the  meet- 
ngs,  and  have  formed  the  subject  of  two  very  important  papers — 
hat  by  Mr.  H.Woodward,  and  that  read  this  evening  by  Messrs.  Jones 
nd  Kirkby.  3rd.  At  every  meeting  specimens  have  been  aW^xi  ^^ 
rom  the  human  remains  of  the  Clyde  alluvium  to  t\io  ©axWee^,  ^-OIxjl-  ^^^ 
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rian  fossils.  The  ranges  of  some  species  have  been  shown  to  be 
more  extended  than  was  formerly  supposed,  and  for  others  new 
localities  have  been  announced.  The  admiribly  prepared  corals  of 
Mr.  James  Thomson  have  further  indicated,  as  was  seen  this  evening, 
that  nature-printing  can  be  applied  with  auocess  in  the  representa- 
tion of  fossils,  and  that  the  lantern  can  be  used  to  make  dear  the 
minutisd  of  structure.  The  enumeration  of  problems  in  Scottish 
geology  at  the  opening  of  the  session  was  a  well-timed  reminder  of 
what  remains  yet  to  be  done.  It  is  from  no  disregard  of  Mr.  Page's 
advioe  that  none  of  the  difficultiee  he  spoke  of  have  been  attaoked; 
it  only  shows  that  there  is  a  very  wide  field  to  go  over  befors  tiie 
materials  for  the  higher  generalisations,  such  as  he  alluded  to»  can 
be  amassed.  In  conclusion,  the  President  expressed  his  conviotiioii 
that  the  labours  of  members  during  the  summer  would  render  next 
winter's  session  at  least  as  jruitful  of  instruction  as  that  whibh  had 
now  drawn  to  a  dose. 

The  Society  then  adjourned  till  the  first  Thursday  in  Ootober.— J.  A. 


THE  DBIFT  DEPOSITS  OF  THE  EASTERN  GOUlTriES. 
To  the  Editor  of  ihe  Qxologioal  Maoazikb. 

Dear  Sib. — ^The  communications  from  Mr.  Hull  and  Mr.  Searles 
Wood,  junr.,  in  the  April  number  of  the  Magazine,  called  forth  by 
my  remarks  on  the  relative  ages  of  the  Boulder-clays  of  the  Eastern 
Counties,  seem  to  invite  a  few  further  observations  from  me.  I  wish, 
in  the  first  place,  to  state  that  the  object  of  my  paper  in  the  March 
number  of  the  Magazine  was  rather  to  show  that  an  order  of  sequence 
of  the  coast  and  high-level  clays,  fitting  in  with  Mr.  Dawkins'  views 
of  the  Thames  vsJley  deposits,  was  as  probable  as  that  supported 
by  Mr.  Wood,  than  that  the  evidence  was  absolutdy  condusive  as  to 
the  order  of  succession  I  suggested. 

The  individual  members  of  the  Glacial  series  contain  scarcely  any 
distinctive  charactei'S  based  on  organic  remains,  and  the  constantly 
recurring  local  variations  of  their  mineral  character  seems  to  render 
it  almost  hopeless  to  attempt  any  general  classification  on  mere 
lithological  evidence.  This  makes  me  view  with  less  confidence 
than  Mr.  Wood  the  means  of  identification  by  which  it  is  attempted 
to  connect,  in  distant  localities,  the  various  subordinate  members  of 
the  Drift  series.  With  reference  to  the  superposition  of  the  Boulder- 
olay  of  High  Sufiblk  on  that  of  the  Norfolk  coast ;  in  the  absence  of 
an  unbroken  section,  there  seems  to  be  scarcely  suf&dent  available 
proof  either  that  the  green  day  referred  to  by  Mr.  Wood  is  the 
equivalent  of  the  Cromer  Boulder-clay,  or  of  the  red  loam  south  of 
Norwich;  or,  again,  that  there  is  an  unquestionable  identification 
between  this  red  loam  and  the  red  sand  winch  underlies  the  beds  in 
the  lower  part  of  Dunwioh  difis,  assumed  by  Mr.  Wood  to  be  the 
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eqnivalentB  of  bis  Middle  drift.  Morooyer,  this  Middle  drift  is 
nothing  bat  a  mass  of  sand  and  gravel  of  constantly  varying 
ciiaiaoter,  and  having  by  itself  no  distinctive  aspect. 

I  wish  to  explain  that  in  referring  to  the  general  miiform  altitude 
of  the  bed  I  termed  "  high-level  Boulder-olay  "  (Mr.  Wood's  Upper 
drift)^  I  did  not  suppose  that  this  was  any  distinctive  test  of  its  age, 
as  the  original  irregular  basement  line  upon  which  it  was  deposited 
would  to  a  certain  extent  determine  its  altitude ;  indeed,  there  are, 
I  believe,  several  isolated  patches  in  the  neighbourhood  of  Tunstall, 
Cbillesford,  etc.,  at  a  much  lower  level  than  the  general  mass  forming 
the  higher  ground  of  Suffolk ;  but  whilst  a  deposit  having  a  great 
nsi§»  of  altitude  may  extend  down  to  any  point  towards  the  sea- 
levd,  a  uniform  limitation  of  height  (whidi  is,  I  believe,  the  case 
with  most  of  the  Boulder-clays  on  the  coast>line)  may  result  from 
having  been  deposited  by  an  agency  that  never  attained  beyond  a 
certain  level,  and  may  therefore,  in  one  sense,  be  taken  as  a  distinctive 
test  of  age. 

The  day  which  extends  so  widely  over  Hi^  Suffolk  to  an  altitude 
of  from  two  hundred  to  three  hundred  feet  above  the  sea,  never 
attains  anything  like  this  height  in  any  coast  section,  and  as  you 
descend  firom  the  fat  table-land  it  appears  to  be  abruptly  cut  off  by 
the  general  denudation-contour  of  the  country. 

The  general  level  of  the  Chalk-surface  in  Suffolk  is  from  eighty  to 
one  hundred  feet  above  the  sea,  and  on  Mr.  Wood's  classification  his 
Lower  drift  occurring  on  the  coast,  would  have  formed  with  the 
Chalk  a  tolerably  level  basement  line  for  the  future  superposition  of 
his  Middle  and  Upper  drifts.  How  is  it,  then,  that  the  clay  on  the 
high  ground  of  Suffolk,  which  is  so  uniform  in  level  and  mass  for 
many  miles  inland,  disappears  (or,  on  Mr.  Wood's  view,  becomes 
attenuated)  as  the  lower  ground  is  reached  ?  I  believe  it  is  only  to 
be  accoimted  for  by  the  denudation  of  the  clay  on  the  higher  level 
previous  to  the  deposition,  as  a  sort  of  fringing  terrace,  of  that  on 
the  coast,  which  throughout  the  whole  circuit  of  the  country  never, 
on  the  coast,  attains  the  height  of  the  inland  drifts.  If  it  is  a  mere 
extension,  coastwise,  of  the  drifts  occurring  at  higher  levels,  the 
lower  level  of  the  base  at  the  coast  on  which  it  was  deposited  would 
account  for  it ;  but  the  coast  Boulder-clay  and  drifts  freq^uently  occur 
where  the  higher  ground,  as  you  recede  from  the  sea,  is  driftless. 
If  this  coast-clay  is  as  Mr.  Wood  supposes,  a  more  ancient  deposit 
than  the  higher  drifts  occurring  inland,  it  seems  difficult  to  account 
for  the  higher  drifts  which  were  deposited  within  a  few  miles  inland 
on  the  Chalk,  not  being  also  superimposed  on  the  coast-drifts — the 
surface  of  which  would  have  formed  a  foundation  of  about  the  same 
height  as  the  inland  Chalk. 

Again,  if  it  is  assumed  that  the  high-level  Boidder-clay  and 
subjacent  gravel-beds  (Mr.  Wood's  Upper  and  Middle  drifts)  form 
a  portion  of  the  cliffs  on  the  Norfolk  coast,  descending  towards  the 
coast  on  a  sloping  base  line,  why  should  they  become  so  attenuated  in 
mass  as  in  no  instance  to  attain,  with  Mr.  Wood's  Lowe^T  ^t\^,  ^ 
collective  thickness  greater  than  that  without  t\ie  eo-ceXV^  \iqw^x 
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drift  on  the  higher  ground  ?  as  the  attennation  of  its  mass  would  he 
likely  to  take  place  where  the  fdndamental  hase  was  highest. 

The  following  section  (for  which  I  am  indebted  to  Mr.  Bose,  of 
Oreat  Yarmouth)  of  Corton  cliff,  between  Yarmouth  and  Lowestoft, 
is  one  of  the  cases  cited  by  Mr.  Wood  as  an  example  of  the  supposed 
occurrence  of  his  ''  Upper "  and  ''  Middle  drifts,"  superimposed  on 
his  "  Lower  drifts." 

The  cli£f  is  from  thirty  to  fifty  feet  high,  and  consists  of  the 

following  beds : — 

a.  Vegetable  teil. 

h.  Warp  of  Mr.  Trinmer,  and  **  Upper  drift  "  of  Mr.  Rote. 

0.  Boulder- olay,  three  to  nine,  or  tweire  feet  thick.    Bonldeca  abundant,  and  varying 

from  a  few  ponndi  to  aereral  tona  in  weight.     Color  of  the  day  Tarioiiat  oocor- 

ing  in  extensile  patches  of  blue,  drab,  and  yeHow. 
d.  Sand  haTing  in  places  false  stratification,  with  shingle  at  its  lowMt  portion 

fifteen  to  twenty  feet  thick. 
#.  Loamy  clay,  uniform  in  colour.    Erratics  small  and  scarce. 

The  bed  e  is,  I  presume,  that  which  Mr.  Wood  would  correlate 
with  his  Upper,  and  d  with  his  Middle  drift.  From  what  I  have 
seen  of  the  cliffs  south  of  Cromer,  I  must  demur  to  the  opinion  that 
there  is  anything  like  a  uniform  succession  of  the  beds  for  any 
distance  along  this  coast.  As  a  general  rule,  tough  Boulder-days 
occur  towards  the  base  of  the  difis,  and  sand,  gravel,  and  silty  beds, 
more  or  less  contorted  in  its  upper  parts ;  but  beyond  this  there  is 
nothing  like  uniformity,  and  various  sections  could  be  described  that 
it  would  be  impossible  to  trace  any  kind  of  resemblance  in,  to  that 
given  above.  Sand,  gravel.  Boulder-clay,  and  silt-beds  interlace  in 
endless  variety,  and  I  must  take  exception  to  an  occasional  resem- 
blance in  the  order  of  superposition  of  the  clays  and  sands  along 
this  coast,  being  adduced  m  support  of  their  being  the  equivalents 
of  the  Boulder-clay  and  its  underlying  gravel  bed,  covering  the 
higher  ground  of  Suffolk. 

The  very  variety  of  these  coast-beds  seem  to  distinguish  them 
from  the  clay  of  High  Suffolk:  the  high-level  clay  is  generally 
uniform  in  color,  and  the  materials  smaller,  and  more  even  in  size 
than  in  that  of  the  coast,  and  it  is  seldom  interstratified  with  sand 
beds.  I  have  not  seen  the  Corton  Cliff  section,  but  from  Mr.  Bose's 
description,  I  should  judge  that  the  series  of  beds  there  super- 
imposed bears  little  resemblance  to  the  High-Suffolk  drifts. 

Mr.  Hull  suggests  a  relationship  between  the  order  of  sequence 
laid  down  by  Mr.  Wood  for  the  Eastern  Counties,  and  the  drift 
series  in  the  neighbourhood  of  Manchester,  expressing  a  hope  that 
the  drift  question  may  be  simplified  by  Mr.  Wood's  classification  be- 
ing found  applicable  to  both  sides  of  the  Island.  I  fear  the  test  of 
facts  win  scarcely  support  so  simple  a  classification  as  the  sub- 
division of  the  whole  Qlacial  series  into  upper  and  lower  Boulder- 
days,  separated  by  a  mass  of  sands  and  gravels.  Such  a  uniformity 
over  so  great  an  area  would  be  highly  improbable,  and  scarcely 
consistent  with  the  lithological  changes  observable  within  muci 
^smaller  areas  in  the  other  Tertiary  strata ;  fturthermore,  it  seems  to 
reduee  the  whole  Drift  era  into  oni^  \miform  progressive  aocumula- 
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tion,  and  to  ignore  those  complioations  of  arrangement  whicli  might 
result  from  repeated  periods  of  submergence,  and  the  fresh  distri- 
bution and  r^ormation  of  the  materials  composing  the  earlier 
deposits.  There  are  two  obvious  difficulties  in  the  way  of  working 
out  a  uniform  sequence  on  Uthological  evidence.  1st.  The  constantly 
varying  character  of  each  individual  bed,  clays  and  sands  passing 
into  each  other,  l^irough  gradations  of  clayey  sand  and  sandy  clay, 
wbichy  unless  you  have  an  absolute  continuity  of  section,  renders 
certain  identification  impossible.  2nd.  That  after  the  coast  line  is 
left,  the  various  levels  at  which  the  same  bed  may  occur  (following 
an  irregular  basement  line,  as  pointed  out  by  Mr.  Hull,  in  his  paper 
on  the  Manchester  drifts),  complicates  the  difficulty,  rendering  it 
impossible  to  pronounce  with  certainty  to  wlfich  division  an  isolated 
mass  may  belong. 

The  following  particulars  of  a  few  drift  sections  with  their  range 
of  altitude  above  the  sea,  wUl  illustrate  the  extreme  difficulty  of 
identifying  the  individual  sub-divisions  in  distant  loccdities — 

Sirttkitt,  mm-  Ironbridff0,  8wtm  ValUy.— From  100  to  810  feet  above  sea ;  210 
§dA  thick.  A  stratified  bill  of  drift,  eontistiiig  of  70  feet  of  sand  and  gravel  at 
its  bate,  70  feet  of  Bonlder-olay,  and  capped  by  a  further  bed  of  sand  and  gravel 
70  feet  thick. 

Su&dmUj  mar  Inmbridge^  Severn  FaOfy.— From  100  to  270  fbet  above  sea,  and 
a  raige  of  altitude  of  170  feet  Within  about  a  mile  of  StrethiU,  on  the  opponte 
side  of  tlie  Severn  Valley.  Sands  and  gravels  lying  against  the  sloping  side  of  the 
▼alley.    No  distinct  bed  of  Boulder-day. 

Bridgnorth.^ St.  JamcM*  Gravel  Pit^  Severn  Valley. — Eight  miles  below  StrethiU. 
70  to  250  feet  above  sea  level,  and  range  of  altitude  of  180  feet.  Terraces  of  gravel 
and  shingle,  with  no  distinct  Boulder* clay.  At  Quat,  two  miles  lower  down  the 
▼alley,  the  drift  is  almost  wholly  made  up  of  the  detritus  of  Hunter  Sandstone,  and 
in  the  cuttings  of  the  Severn  Valley  Railway,  at  the  same  level  on  the  west  side  of 
the  valley,  the  drifts  consist  of  loamy  gravel  of  constantly  varying  character. 

Byden  Hill,  Benthall,  Shropshire. — From  530  to  600  feet  above  the  sea  ;  range  of 
altitude  and  thickness  70  feet.     An  isolated  knoll  of  clean  sand  and  fine  gravel. 

Gravel -hole^  IViUey  Parky  near  Broseley. — 350  to  400  feet  above  sea;  range  of 
altitude,  50  feet,  sand  and  gravel. 

Burton^  near  Much  IFenloch. — 750  to  800  feet  above  sea ;  range  of  altitude  about 
fiO  feet.  Loamy  sand  and  gravel,  with  transported  boulders,  but  no  tenacious 
Boalder>clay. 

MiddUtoum  Baihoay  Station^  Montgomeryshire, — Cutting  west  of  station,  310  to 
530  feet  above  sea;  thickness  120  feet,  consisting  of  65  feet  of  tough  clay,  overlain  by 
45  feet  of  gravel  and  pebble  beds,  intermixed  with  clay  and  boulders. 

Orowfeldy  near  Coddenhamy  Suffolk. — From  100  to  200  feet  above  sea,  thickness 
100  feet,  consisting  of  about  45  feet  of  sand  and  gravels,  resting  on  the  Chalk  ;  over- 
lain by  65  feet  of  tough  Boulder-clay. 

Moel  Try  fan,  Carnarvonshire. — Alexandra  Slate  Quarries. — 1270  to  1320  feet 
above  sea,  range  of  altitude  50  feet,  consisting  of  from  20  to  30  feet  of  clean  sand 
and  gravel  beds,  containing  shells,  overlain  by  from  6  to  15  feet  of  Boulder-day, 
containing  transported  stones  or  boulders,  some  of  large  size. 

Moel  Tryfany  Carnarvonshire  (foot  of  the  hill^»— From  500  to  600  feet  above  sea- 
lavel,  range  of  altitude  about  150  feet.  Boulder-clay  skirting  the  base  of  the  hill,  of 
ffjn^iUr  character  to  that  near  its  summit. 

This  list  of  examples  might  be  extended  ad  iHfirUtum,  but  will 
suffice  to  show  the  extreme  difficulty  of  distinguishing  on  any 
certain  basis,  and  identifying  in  distant  localities  on  mere  Utho- 
logical character,  the  individual  subdivisions  of  the  Drift  series* 
If  compared  with  the  sections^  enumerated  by  Isix.  ^\)X\.  m  \i^ 
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memoir  on  the  drift  deposits  of  the  nei^bonrhood  of  ManAenter, 
it  will  be  seen  that  the  oorrelation  of  the  individual  sabdiyiBions  is 
utterly  hopeless.  If,  for  example,  the  Strethill  Severn  Valley 
Section,  where  there  is  the  unusual  oonseoutive  thiokness  of  210 
feet,  is  compared  with  the  full  series  given  by  Mr.  Hull  in  the 
neighbourhood  of  Manchester,  it  will  be  found  that  there  is  no 
possible  correspondence  in  lithological  subdivisions.  At  Starethill 
there  is  but  one  Boulder-clay  separating  two  masses  of  gravel,  and 
in  the  Manchester  district  one  sand  and  gravel  bed  intervening 
between  an  upper  and  lower  Boulder-clay.  Both  series  seem  to 
have  about  the  same  range  with  reference  to  sea  level,  but  to  bring 
them  into  possible  correspondence  as  to  lithological  subdivision,  it 
must  be  assumed,  not  'only  that  one  of  the  Manchester  Boulder- 
clays  is  absent  in  the  Severn  Valley,  but  that  one  of  the  Severn 
Valley  gravel  beds  is  missing  at  Manchester.  These  changes  will, 
however,  be  more  easily  explained  by  recognising  the  extreme  local 
character  of  the  great  mass  of  the  materials  making  up  the  drifts, 
and  consequently  the  continual  variation  of  their  lithological  condi- 
tion, depending  on  the  sources  of  materials  and  the  local  oiroumstanoea 
of  surface  contour  under  which  each  was  deposited. 

The  extreme  imiformity  in  the  mineral  character  of  the  higher 
Boulder-day  of  the  Eastern  Ck>unties  is  remarkable,  and  contrasts 
with  the  varying  composition  of  the  drifts  in  other  parts  of  the 
kingdom.  The  fact  that  there  is  nowhere  to  be  found,  on  the  imme- 
diate coast,  such  a  thickness  of  drift  as  frequently  occurs  on  the 
higher  ground,  seems  to  render  it  probable  that  the  comparatively 
uniform  terrace  of  clay,  fringing  the  coast,  was  deposited  during  a 
limited  submergence,  when  the  coast  outline  differed  little  from 
what  it  is  at  present.  If  the  coast  clays  and  drifts  are  merely  a 
seaward  prolongation  of  those  occurriug  at  much  higher  levels 
inland,  it  seems  difficult  to  account  for  its  never  capping  the  coast 
cliffs  of  the  older  formations  that  exceed  200  feet  in  height,  and  if  it 
is  tlie  same  drift  on  the  coast  that  rises  within  a  few  miles  (as  for 
example  on  Moel  Tryfan)  to  more  than  1000  feet,  it  would  be  ex- 
pected to  rise  over  the  older  formations  on  the  coast  cliff  line,  and 
if  the  coast  clay  is  older  than  the  drift  on  the  higher  ground,  how  is 
it  that  the  higher  is  not  supeiimposed  on  the  lower,  forming  a 
collective  mass  somewhat  approaching  the  height  of  the  inland  drifts 
superimposed  on  the  older  formations?  Another  point  to  be 
noticed  is,  that  the  feinging  terrace  of  clay  is  often  present  (as  for 
example  on  the  Yorkshire  Coast)  along  the  coast  where  the  adjacent 
higher  ground  is  driftless.  In  connection  with  this  point  may  be 
noticed  the  occurrence  of  erratic  boulders  at  Pagham  and  along  the 
coast,  west  of  Bognor,  Sussex,  the  ground  a  little  above  the  coast 
line  being  entirely  without  drift;  indeed,  nearly  the  whole  coast 
circuit  affords  evidence  of  this  limited  submergence.  The  driftless 
area  of  Devonshire  is  on  the  south  coast  fringed  with  gravels,  which 
seldom  reach  more  than  150  feet  above  the  sea,  and  on  the  north  the 
great  deposit  of  clay  and  an  underlying  gravel  bed,  near  Fremington 
and  BamstAple,  betokens  a  similar  limited  amount  of  submergence. 
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The  general  absence  of  drift  at  a  high  level  on  the  coast — as,  for 
example,  on  the  top  of  high  coast  difffr— can  only  be  accoimted  for 
by  its  haying  becoi  denuded  prsTionsl j  to  the  deposition  of  the 
fringing  terrace  of  low  level  clay  and  drift,  and  of  this  there  seems 
good  evidence,  as  the  contour  of  mach  of  the  higher  drift  partakes 
oi  &e  general  denudation  contour  of  the  older  rocks,  implying  a  de- 
position previous  to  the  excavation  of  some  important  river-vaUeys, 
and  to  the  existence  of  the  present  surfiBK^e  contour. 

GxoKGB  Maw. 
BnnHAjx  Haxx,  Bbosblbt, 
jipra  120, 1867. 

Note. — Since  the  above  was  written  Mr.  Fisher's  article  "  on  ike 
Ages  of  ike  Trail  and  Warp  "  has  appeared  in  the  Magazine.  As  I 
have  had  but  little  opportunity  of  examining  the  deposit  designated 
by  Mr.  ilsher  as  "IVail,"  I  must  defer  to  his  opinion  that  it  is 
identical  with  what  Mr.  Dawkins  considered  to  be  a  Glacial  deposit 
overlying  the  Brick-earths  of  the  Thames  valley ;  at  the  same  time 
if  it  is  a  subaerial  deposit,  arranged  by  the  action  of  land-ice,  it  does 
not  seem  improbable  that  it  may  be  the  equivalent  in  time  of  the 
ooast  Boulder-day. 

If  I  rightly  understood  Mr.  Dawkins'  observations  in  the  discussion 
on  his  paper,  he  seemed  rather  to  consider  the  supposed  Glacial 
deposits  &[  the  Thames  valley  as  a  submarine  than  a  subaerial 
formation.  Under  any  view,  the  facts  brought  forward  by  Mr.  Fisher 
seem  consistent  with  a  long  interval  between  the  deposition  of  the 
Boulder-clay  on  the  higher  ground  of  the  east  of  England,  and  that 
of  the  supposed  Glacid  beds  of  the  Thames  valley.  As  the  high- 
level  Bordder-clay  is  intersected  by  the  present  valley  system,  whilst 
Mr.  Fisher's  "  Trail "  follows  its  denudation  contour,  I  believe 
there  is  evidence  that  the  Till  of  the  Norfolk  coast  was  also  deposited 
after  the  Boulder-clay  of  the  high  ground  had  been  considerably 
denuded. 

The  deposit  in  the  valley  of  the  Yare,  described  as  "a  Third 
Boulder-clay"  in  Mr.  Harmer*s  paper,  just  published  in  No.  90  of 
the  Quarterly  Journal,  appears  to  occupy  a  similar  position  to  that 
w^hich  I  believe  the  coast  clay  of  Cromer,  Mundsley,  etc.,  bears  in 
relation  to  the  Chalk,  Crag,  and  High-level  Boulder-clay,  and  may 
merely  be  an  inland  extension  of  the  beds  on  the  coast,  deposited 
after  ihe  land  surface  received  its  pi-esent  denudation  contour. 

Similar  beds  of  Brick-earth  to  that  numbered  6  in  Mr.  Banner's 
section,  occur  interstratified  with  the  bed  of  gravel  (Mr.  Wood's 
Middle  Drift),  underlying  the  Boulder-clay  of  High  Suffolk,  and  its 
identification  with  the  coast  clay  seems  to  me  scarcely  supported  by 
guffident  proof. — G.M. 

ON  THE    PARALLELISM    OF    THE    DRIFT    DEPOSITS    IN   LANCA- 
SHIRE AND  NORFOLK. 

To  the  Editor  of  the  Geological  Magazine. 
Sib, — Mr.  HuU  has  very  faithfully  drawn,  although  in  somewhat 
rough  outlines,  a  parallel  between  the  Drift  depo«i\a  m  \jasic;E^:^vL^ 
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(with  which  he  is  so  well  acquainted)  uA  flioae  in  the  Eastern 
Counties.^  I  do  not  known  wbeUier  Mr.  Hull  has  ever  visited 
Norfolk,  or  whether  he  has  been  guided  by  Mr.  Wood's  descriptioQ 
alone.  I  have  had  the  privQege  of  studying  the  deposits  in  both 
districts,  and  can  testify  to  the  surprising  parallelism  which  obtains 
between  them.  The  differences  are  even  such  as  we  should  have  ex- 
pected, dprtort,  to  result  from  local  causes,  and,  instead  of  detracting 
from  the  general  resemblance,  rather  corroborate  the  opinion  that  the 
deposits  in  both  districts  were  formed  under  analogous  drcnmstances. 

Mr.  Searles  Wood's  outliae  of  Norfolk  Drift  is  correct  We  have 
the  three  great  divisions  of  Lower,  Middle,  and  Upper  Drift — &e 
last  but  one  consisting  of  mingled  sand  and  graveL  These  are  the 
broad  features  which  distinguish  the  Drift  deposits  of  tiie  North. 
The  principal  distinction  between  the  two  is  that  those  of  the  North 
are  considerably  thicker  than  those  in  the  East  True,  the  Lower 
Boulder-day  along  the  coast  attains  a  great  thickness,  bat  it  is  some- 
what singular  that  it  should  so  rardy  be  found  inland,  and  then 
only  in  l^ds  of  a  few  feet  ihick.  Whether  this  has  resulted  fnnn 
the  thinning  out  or  denudation  of  this  deposit  in  a  south-westerly 
direction  or  not,  I  cannot  say.  The  coast  Boidder-day  has  been 
formed  principally  by  the  wreck  and  denudation  of  the  Lias,*  inso- 
much that  it  obtains  its  blue  colour  from  that  droumstanoe,  and  liter- 
ally teems  with  the  re-deposited  shells  of  the  Lias,  such  as  Qtfpluta 
and  Ammonites.  Its  great  thickness  along  the  coast,  and  its* thinning 
inland,  would  argue  that  it  formerly  extended  in  the  North-east,  over 
what  is  now  the  German  Ocean.  The  boulders  are  of  ScandiDavian 
rocks  iu  almost  every  instance.  It  is  more  argillaceous,  and  con- 
sequently resembles  its  relative  in  Lancashire  much  more  than  the 
Upper  Boulder-clay  does.  In  Lancashire  it  is  largely  developed, 
and  is  extensively  used  for  making  bricks.  Its  almost  entire  absence 
inland  in  Norfolk,  therefore,  prohibits  any  such  appUcation. 

As  regards  the  Middle  Dnfb  in  Norfolk,  it  resembles  that  in  the 
North  more  than  either  of  the  other  two  members.  Like  its  northern 
representative,  it  is  found  in  alternate  layers  of  gravel  and  fine  or 
coarse  sand,  is  often  false  bedded,  and  the  pebbles  are  much  water- 
worn.  These  are  singularly  enough  composed  of  granite,  quartz,  and 
trap,  as  the  same  bed  in  Lancashire,  and  I  have  even  detected 
portions  of  the  silicious  grit  known  there  as  the  ''  Gkmnister  rock." 
The  shells  found  in  the  Middle  Drift  of  Norfolk  complete  the  re- 
semblance. At  Stoke  and  Saxlingham  (within  ten  miles  of  Norwich) 
I  have  found  TurriteUa  communis — a  shell  which  I  myself  found  in  a 
similar  position  in  the  Middle  Drift  sands  at  Beddi^  and  Hyde,  in 
Lancashire ;  as  well  as  in  the  sands  at  Crewe^  in  Cheshire.  Other 
shells,  many  of  them  fragmentary,  were  also  of  similar  species  in 
both  localities. 

The  Upper  Drift  or  Boulder-day  of  Norfolk  differs  from  that  of 
Lancashire  more  than  any  of  the  other  divisions.  The  boulders  of 
primary  rocks  are  not  near  so  abundant  as  they  are  in  the  North.  In 
fiEU)t  they  are  generally  Oolitic,  or  flint  nodules  little  worn  down. 
'  See  Qmol.  Mao.  VoL  IY.,  April*  1867,  p.  188.     >  And  Kimmeridge  Clay  ?— Edit. 
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All  seem  to  liave  oome  from  a  less  distance  than  those  of 
Mr.  Hon  ghres  the  peroentage  (as  detennmed  by  Professor  Bamsay) 
of  rock  fragments  fonnd  in  the  Upper  Boulder-clay  at  Gorton,  in 
Lancashire,  as  follows  (vicfe  OeoL  of  CousUry  around  Oldham :  Ifemoirs 
of  Oeologiedl  Surveff) : 


per  cent. 

Granite 6 

Porphyritio  Conglomerate  4 

GarbonifBroiis   limestone  3 

Ironstone        2 


ptreent. 

fiilarian  Qrits .     37 

TUspar  Pootpliyiy      «•«  31 

Felstone       «••  2 

Carboniferons  Grits     ...  14 

In  this  case  the  Silurian  Grits,  which  are  most  abundant  id 
Upper  Boulder-clay  of  Lancashire,  may  be  taken  to  represent  their 
having  been  conveyed  from  a  distance  (the  Silurians  of  Cumberland 
and  north  of  Lancashire)  equivalent  to  the  distance  of  the  source  of  the 
Oolitic  pebbles  found  in  the  Upper  Boulder-clay  of  Norfolk  (the 
Oolite  of  Yorkshire).  The  greater  percentage  of  igneous  boulders 
found  in  the  Lancashire  Drift  beds  may  arise  from  the  fact  of  their 
being  nearer  to  their  parent  rock  than  those  of  the  corresponding 
beds  in  Norfolk.  The  small  percentage  of  boulders  of  load  rock 
(sandstone)  in  Lancashire,  as  compared  with  the  much  greater  per- 
centage of  flint  boulders  in  Norfolk,  may  arise  from  the  different 
nature  of  the  two  parent  beds  whence  bodi  were  derived.  It  would 
be  much  easier  for  marine  or  glacial  agency  to  disintegrate  the  Chalk 
and  liberate  the  enclosed  flint  nodules,  than  it  would  be  to  break  up  a 
sandstone  bed  and  to  roll  the  fragments  into  boulders.  But  these 
exceptions  seem  to  me  to  carry  out  the  analogy  between  the  northern 
and  eastern  deposits  instead  of  detracting  from  their  relation. 

Mr.  Binney  very  justly  remarks  ^  on  the  varying  nature  of  the  beds 
which  compose  the  various  members  of  the  Drift  or  Quaternary 
formation.     The  same  feature  is,  more  or  less,  common  in  Norfolk, 
although  it  is  not  so  decidedly  shown  as  in  Lancashire,  owing  to  the 
absence  of  high  hills,  along  whose  base,  in  the  North,  the  various 
drift  beds  usually  split  up  into  almost  unrecognisable  portions.     At  ) 
Sprowston  in  Norfolk,  in  the  Upper  Boulder-clay,  there  are  thin  seams  ; 
of  sand  intercalated,  in  which  Mr.  T.  G.  Bayfield  and  myself  found 
numerous  fragments  of  marine   shells,    among  others  of   Cyprina  j 
lalandica  and  Astarte  horedlia.  But  both  in  Lancashire  and  in  Norfolk 
these  local  deposits  do  not  affect  the  general  features  of  resemblance 
so  broadly  manifested  in  both  districts. 

I  remain,  etc., 

John  E.  Taylor. 
Norwich,  May  8M,  1867. 

BALA   AND    HIRNANT    LIMESTONES    AT    MYNYD   FRON    FRYS  IN 

GLYN  CEIRIOG. 

To  the  Editor  of  the  Geological  Magazine. 
Dear  Sir, — I  am  glad  to  find  Mr.  Salter  calling  attention  in  this 
month's  Magazine  to  one  of  the  most  interesting  spots  in  North 
Wales — especially  so  to  students  of  the  Lower  Silurian  group. 

»  See  Geol.  Mao.  Vol  IV.,  May,  1867,1^.  IVl^ 
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As  some  of  the  features  of  this  district  (which  Mr.  Salter  properly 
suggests,  are  deserving  the  attention  of  Qeologists),  have  already 
had  some  attention  paid  them  by  myself,  you  will,  perhaps,  allow 
me  to  say  that,  in  1859,^  I  described  the  various  beds  of  which  this 
hill  is  made  up,  noticing  some  of  their  peculiarities  and  rarer  fossils. 
In  1863,  in  a  paper  of  mine  on  '<  The  Bala  Limestone  of  North 
Wales  and  its  associated  beds,' "  I  classed  the  Upper  Limestone  of 
the  hill  as  ''  Himant  Limestone,"  as  Mr.  Salter  now  proposes. 

In  a  section  which  accompanied  that  paper,  I  represented  the  over- 
lying schists  "  Pale  shales  very  fossiliferous,"  as  I  called  them  (the 
^o.  5  of  Mr.  Salter's  letter)  as  conformable  to  the  underlying  beds. 
In  a  letter  which  I  afterwards  received  from  Professor  Sedgwick, 
that  gentleman — the  value  of  whose  labours  in  North  Wales  I  esti- 
mate very  highly — said,  "  the  order  of  superposition  is  quite  dear, 
yeft  there  is,  I  believe,  a  break  in  the  order  of  suecesWon ;"  and  he 
adds  I  should  be  grateful  to  you  for  more  information  respecting  the 
group  of  ''  pale  shales  very  fossiliferous."  These  remarks  led  me 
to  review  the  matter,  and  the  result  was  that  I  found  the  ''pale 
shales  of  the  Pentre  hill  and  round  about,  to  be  unconformable  to  the 
Bala  group  below,  as  Mr.  Salter  now  wagers  that,  upon  examination, 
they  will  be  found  to  be ;  and  if  your  readers  wUl  refer  to  the  Geo- 
LoaiOAL  Magazine  for  1865,  page  344,  they  will  find,  in  a  section  of 
the  beds  referred  to,  that  I  have  named  the  uppermost  band  of  lime- 
stone, ''  Himant  Limestone ;"  and  that  I  have  represented  these  pale 
shales  of  the  Pentre  as  unconformable  to  those  below. 

Mr.  Salter  truly  says,  that  working  this  district  is  like  working  a 
museum  ;  and  I  may  mention,  in  addition  to  the  fossils  he  enumerates, 
a  beautiful  one  once  examined  and  named  by  himself  Ischadites  tessel- 
latiL8y  which  I  quite  expected  to  see  in  the  excellent  plates  of  fossils 
that  {ulom  Professor  Ramsay's  admirable  memoir  on  North  Wales. 

Plenty  yet  remains  to  be  done  there,  and  I  promise  any  geologists 
who  may  be  willing  to  hammer  for  a  day  or  two  about  Mynyd  Fron 
Fi-ys,  a  charming  time  of  it.  If  gentlemen,  who  would  like  a  joint 
meeting  for  the  purpose  of  more  fully  exploring  the  spot,  will  com- 
municate with  me,  I  shall  be  glad  to  make  the  necessary  local  ar- 
rangements, and  to  join  them  on  the  occasion. 

I  am.  Sir,  yours  very  truly, 

D.  C.  Da  VIES. 

CONET-OREEN   HoUSE,  OSWESTBT, 

Jfoy  Srd,  1867. 

FISH  IN  DEVONIAN  ROCKS. 
To  the  Editor  of  tl^e  Geological  Magazine. 

Sib, — Can  you  favour  me  with  space  for  a  few  friendly  remarks 
on  the  P.S.  of  Mr.  Salter's  letter  in  your  May  number. 

The  fish  defence  spines  in  my  collection  are  two  in  number, — 
one  from  Looe  Island,  and  one  from  Looe ;  not  both  "  from  the 

1  Vide  Proceedings  of  the  Oswestry  Field-club,  pases  32-35.         '  Ibid.,  page  71- 
See  also  for  section,  Proceedings  of  the  Liverpool  Geological  Society,  1S63-4 ;  for 
JiBt  of  fossils,  ibid,f  1864-6. 
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island.**  It  will  be  fonnd,  by  taming  over  the  Reports  of  the  Brit. 
Assoa,  the  Trans.  Boy.  (3eoL  Soa  of  Cornwall,  and  the  "Qeologist," 
that  my  "valuable  data"  have  not  been  ''long  buried."  Will  Mr. 
Salter  oe  so  good  as  to  say  what  is  the  evidenoe  that  "  near  Teign- 
month  we  have  the  Upper  Devonian  beds  ?"  I  have  no  doubt  mat 
his  reply  will  be  that  pebbles  contaii^ing  CWmenia  are  abundant  in  the 
Triaasic  Conglomerate  at  Shaldon,  near  Teignmouth,  and  that  the 
Upper  or  Cl3^enia  Hmestone  must  have  existed  close  by.  This, 
however,  if  admissible,  would  be  evidenoe  of  not  what  f«,  but  what 
was.  But  is  it  admissible  ?  The  ClymerUa  are  found  only  in  well- 
rounded  pebbles,  which  have  dearly  travelled  long — ^perhaps  far; 
whilst  the  ordinary  materials  are  but  sub-angular,  and  are  of  imme- 
diate derivation.  The  Chesil  beach  at  Portknd  contains,  it  is  said, 
J^ebbles  from  the  Torbay  limestones.  They  must  have  travelled  at 
least  thirty-five  miles,  more  likely  double  that  distance,  since,  in  all 
probability,  they  followed  the  sinuosities  of  the  coast ;  a  fact  which 
suggests  caution  in  drawing  uiferences  from  pebbles  respecting  the 
whereabouts  of  their  parents. — ^I  am,  eta  Wm.  Pknqsllt. 

ToBQVAT,  Ma^  2, 1867. 

FOSSIL  INSECTS  IN  THE  CARBONIFEROUS  ROCKS. 
To  the  Editor  of  the  Geological  Maoazine. 

Deab  Sib, — ^I  see  in  the  March  number  of  the  Qeologioal 
Magazine  that  you  mention  the  occurrence  of  the  "Xyhhiua  Sigtl- 
lari<B  ?  "  in  the  Upper  Coal  Mesusures  at  Kilmaurs,  in  Scotland  ;  and 
in  the  same  number  Mr.  Binney  records  the  discovery  of  the  same 
myriapod  in  the  Lower  Coal  Measures  near  Huddersfield,  and  also 
the  remains  of  a  supposed  Coleopterous  insect.  Now  as  the  German 
and  Belgian  Carboniferous  formations,  especially  the  latter,  and  the 
American  Coal  fields  have  yielded  in  places  numerous  insects,  and 
our  own  occasionally,  I  have  very  little  doubt  that  a  more  careful 
search  would  largely  increase  the  number;  and  I  hope  the  many 
zealous  collectors  in  our  Coal-districts  will  keep  a  sharp  look-out  for 
any  Annulosa  which  they  may  fairly  expect  to  find  associated  with 
the  plants  in  the  shales  and  ironstones,  especially  in  the  latter, 
where  they  usually  occur.  The  fine  Curculionideous  beetle  in  iron- 
stone from  Coalbroke  Dale,  and  the  scorpion  from  Cholme  in  Bohemia, 
long  since  figured  and  described  by  Buck  land  in  the  Bridgewater 
Treatise,  are  well  known.  There  is  also  a  fine  wing  of  a  "  Corydalis  " 
in  the  British  Museum,  from  the  same  locality,  figured  and  referred 
to  in  Murchison's  "  Siluria.*'  I  have  in  my  collection  a  wing  of  a 
gigantic  Neuropterous  insect,  in  ironstone  from  the  Derbyshire 
Coal  Measures.  Professor  Dana,  in  the  "  American  Journal  of 
Science  "  (vol.  xxxvii.  January,  1864),  describes  and  figures  a  re- 
markable fossil  insect  nearly  entire,  which  he  states  to  be  like  the 
Sewhlids  among  the  NeuropterSt  and  especially  the  Chaidiodes,  and  a 
mutilated  wing  of  another  Neuropter,  which  approximates  to  the 
genus  Hemerohius,  Both  these  specimens  were  discovered  by  Mr.  J. 
G.  Bronson  in  the  Carboniferous  beds  at  Morris,  IllisiQi\&,      ^vt 
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C.  Lyell  refers  to  the  presence  of  wings  of  BlaUa  and  AaridUes  in 
the  ooal  in  Westphalia,  and  to  a  still  linger  series  of  insect  remains 
in  the  ironstone  near  iSreves,  among  which  are  several  ElaUida,  NeW' 
roptera.  Termites,  one  Scarahaiu,  and  the  wing  of  a  large  OryUuB 
which  he  figures  under  the  name  of  "  CrryllaerU  UthatUhreLca " 
(Manual  of  Geology,  sixth  edition).  The  presence  of  spiders  and 
scorpions,  and  the  state  of  preservation  of  the  oldest  kiK)wn  fossil 
spider  from  the  coal  in  Upper  Silesia,  is  worthy  of  note.  This 
specimen  is  remarkably  perfect,  and  is  embedded  in  a  white  kind  of 
shale,  and  the  body  stands  out  in  relief  on  the  surfiEtoe,  diowing  the 
four  pairs  of  legs,  the  two  palpi,  and  even  the  coriaceous  integument 
of  the  body  (see  Geol.  Mag.  1865,  Vol.  IT.  p.  468). 

I  was  glad  to  have  an  opportunity  of  examining  this  rare  and 
interesting  fossil  when  exhibited  by  the  fortunate  possessor,  Professcnr 
Romer,  at  the  meeting  of  the  British  Association  in  Birmingham,  in 
1865.  Hitherto  I  have  looked  in  vaiji  for  them  in  the  series;  but 
some  day  they  will  very  likely  be  discovered,  for  we  can  hardly 
believe  iJiat  such  a  number  and  variety  of  insects  inhabited  the  land 
during  the  Liassic  epoch,  were  not  preyed  upon  by  spiders  and  other 
creatures  (Insectivorous  mammals  ?)  associated  with  them. 

P.  B.  Bbodib. 

ViCABAOB,  ROWINOTON,  WARWICK, 

Apnl  7th,  1866.       

BJFLOQRAPSUS  TERETIUSCULUS  IN  THE  UPPER  LLANDOVERY  OF 

HAVERFORDWEST. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^A  short  time  ago  Mr.  Lightbody  and  I,  when  on  our  way 
to  St.  David's  to  look  at  the  old  rocks  there,  availed  ourselves  of  the 
opportunity  of  examining  the  two  celebrated  fossil  localities  near 
Haverfordwest,  Sholes'  Hook,  and  the  Gras-works  cutting. 

In  the  latter  we  met  with  a  fossil  very  much  about  the  position 
which  h8U3  hitherto  been  assigned  it.  The  strata  at  the  Gas-works 
have  generally  been  regarded  as  Upper  Llandovery ;  and  in  them 
we  found  the  following  fossils, — Nidulites  favus,  Petraia  stibduplicaia 
var.  crentdata,  very  abundant ;  Stenopora  fibrosa,  Tentactdites  Anglicus, 
Orthis  hiforatuSy  0.  calligramma,  var.  WalsoUliensis,  Strophomena  fliUt- 
quata,  S.pecten,  S,  expansa,  Leptcena  sericea,  and  Murchisonia  gyrogonick. 
This  is  an  association  quite  common.  But  along  with  these  occurs 
Diplograpsus  teretiusculus,  a  form  hitherto  unknown  higher  than  the 
Upper  Llandeilo  ;  and  of  which  Mr.  Salter  says,  "  is  a  characteristic 
Llandeilo  species  never  falling,  as  I  believe,  below  or  rising  above  that 
formation"  (Appendix  to  Memoirs  of  Geol.  Survey.  voL  iii.  page  330). 

Double  graptolites  have  also  been  met  with  in  the  Lake  countiy, 
in  the  Coniston  flags  of  Broughton  Moor  strata,  which  are  probably 
near  the  horizon  of  those  of  the  Haverfordwest  Gas-works.  I  am 
not,  however,  aware  that  D.  teretiusctdus  has  been  found  here ;  care- 
ful looking  may  very  probably  discover  it. 

Yours  truly,  Bobkbt  Harkkess. 

Queen's  Collbgr,  Core, 
PM  May,  1867. 
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OK  TSB  M ETAMORPHIG  ORIGIN  OF  CERTAIN  GRANITES,  Ac 
To  ike  Editor  of  ike  Gkolooicai.  Maoaziks. 

Dkab  Sm, — ^Will  yon  kindly  indulge  me  with  space  for  a  few 
words  in  reply  to  Mr.  D.  Forbes'  letter  in  the  last  number  of  the 
ILkGAznnB. 

The  position  which  I  have  all  along  taken  up,  and  from  which  I 
do  not  in  the  smallest  d^ree  recede,  is,  that  the  field-geologist  is 
ci^ble  of  affording  yaluable  assistance  towards  the  elacidation  of 
metamorphic  phenomena.  To  show  this  was  the  mam  object  of  my 
papers.  My  argoments  were  fomided  upon  certain  geological  evi- 
dence which,  however  objectionable  and  nnsatisfaetoiy  to  Mr.  D. 
Forbes,  was,  nevertheless,  not  of  my  own  creating,  but  may  be  seen  by 
any  one  who  shall  take  the  trouble  to  examine  in  detail  the  r^ons 
described  by  me. 

With  r^ard  to  the  petrological  terms  employed,  I  can  only  say 
that  I  never  made  any  pretensions  to  be  a  reformer  of  our  nomen- 
datore,  and  Mr.  D.  Forbes'  rather  warm  invectives  might  therefore 
have  been  spared.  The  looseness  of  our  terminology  is  to  be  re- 
gretted, but  I  have  only  used  the  terms  in  the  sense  in  which  they 
have  been  for  many  years  understood  by  British  geologists.^ 
I  shall  have  no  cause  to  regret  this  correspondence  however,  if  he  who 
knows  so  much  about  the  subject,  and  who  finds  that  even  Phillips, 
Lyell,  and  Dana  are,  or  ought  to  be,  ready  to  confess  their  errors,  will 

^  Mr.  D.  Forbes  takes  me  to  task  about  my  definition  of  grey^ackc  as  applied  in 
a  general  way  to  the  great  mass  of  the  Silurian  rocks  of  southern  Scotland,  and  twits 
me  with  the  fact  that  Jameson  and  MaccuUoch  understood  by  the  terra  "greywackd** 
a  definite  rock-species.  But  however  definite  an  idea  mijjht  attach  to  "  greywack^* 
some  fifty  or  sixty  years  ago,  that  term  ceased  ere  long  to  have  any  such  precise 
meaning,  and  came  to  be  applied  to  the  whole  series  of  strata  in  our  southern  uplands, 
formerly  known  as  the  '* Transition  rocks."  "There  was  a  barbarous  word,"  says 
Mr.  Jukes,  (Manual  p.  431,)  **once  in  use  as  a  kind  of  synonym  of  the  term  *  tran- 
sition,' this  was  *grauwacke,'  a  word  now  altogether  discaided,  even  in  a  lithological 
sense.  It  was  one  of  those  words  that  meant  anything  or  nothing,  and  serred  merely 
to  conceal  our  ignorance  of  the  true  historj*  of  the  rocks  to  which  it  was  applied." 
My  critic  "  expected  to  have  been  referred  to  works  specially  devoted  to  the  subject" 
of  petrology,  but  the  reader  will  see  that  the  terms  complained  of  were  purposely  used 
in  the  vague  and  general  way  in  which  they  are  commonly  understooa.  It  was, 
therefore,  quite  unnecessary  that  I  should  make  allusions  to  those  authors  whose  names 
Mr.  D.  Forbes  so  abundantly  scatters  through  the  pages  of  the  Magazine.  I  may 
just  add,  that  my  excuse  for  using  the  word  greywackd  at  all,  was  the  want  of  some 
convenient  general  term  which  should  not  mean  more  than  words  like  "Sand- 
stone," "shale,"  etc.  Some  such  term  is  necessary.  Recurring  for  a  moment  to 
another  of  my  critic's  complaints,  the  reader  may  be  amused  when  he  finds  Mr.  D. 
Forbes  admitting  that,  if  instead  of  the  word  "  certain,"  I  had  used  *'  possible  or  even 
probable,"  he  would  not  have  objected  to  the  paragraph  where  I  speak  of  the  meta- 
morphism  of  aqueous  strata  into  crystalline  rocks,  like  granite,  dionte,  hyperite,  etc. 
Now  I  have  alreadjr  quoted  (p.  181}  the  statement  of  one  of  our  most  eminent  author- 
ities upon  this  subject,  Dr.  hterrj  Hunt.  That  gentleman  has  remarked  of  certain 
crystalline  rocks  that  they  **  have  Dy  most  geologists  been  regarded  as  rocks  of  igneous 
origin,  where.is  they  appear  to  be  for  the  greater  part  undmbtedly  altered  sedimentary 
layers  or  masses."  Dr.  Sterry  Hunt,  it  must  be  supposed,  is  well  acquainted  ^ith  all 
that  has  been  done  in  this  department  of  science,  and  since  he  thinks  the  use  of  the 
word  "undoubtedly"  quite  justifiable,  I  cannot  see  why  the  word  "certain"  should 
require  to  be  so  loudly  protested  against 


288  Obituary. 

no  longer  retain  locked  up  in  his  own  mind  snoh  an  invaluable  store  of 
knowledge,  but  will  foruiwith  hasten  to  render  it  available  for  the 
edification  of  the  geological  world. 

I  am,  dear  Sir,  faithfully  yours, 

Jas.  Gkikib. 

Kilmarnock,  IZth  May,  1867. 


On  thb  "  Ogolusion  "  of  Hybbogsit  by  Meteobio  Ibon. 

At  a  meeting  of  the  Boyal  Society,  held  on  Thursday,  May 
16th,  Thomas  Graham,  Esq.,  F.B.S.,  F.G.S.,  read  a  paper,  the  subject 
of  which  was  suggested  by  a  previous  one  communicated  to  the 
Society  in  June  last.^  The  author  has  now  examined  the  "  natural 
gases  "  of  meteoric  iron.  The  Lenarto  iron,  when  distilled  in  vacuo 
(by  means  of  SprengeVs  Mercurial  Exhauster),  gave  2*8  times  its 
volume  of  gas— -86  per  cent,  of  which  was  pure  hydrogen.  It  is 
evident  that  the  iron  must  have  ''  occluded  '*  its  hydrogen  from  a 
similar  atmosphere  to  that  proved  by  Messrs.  Huggins  and  Miller 
to  surround  many  of  the  fixed  stars,  of  which  Alpha  Lyras  is  the 
^e.  The  discovery  is  a  remarkable  confirmation  of  the  results  of 
Spectrum  analysis. — ^W.C.E. 


Db.  James  Black. — ^We  regret  to  have  observed  the  notice  of  the 
decease  of  Dr.  James  Black,  an  old  geologist,  at  Edinburgh,  on  April 
30th  last,  at  the  advanced  age  of  79.     He   formerly   resided  at 
Bolton-le-Moors   and   Manchester,   where  he  was  widely   known 
and  generally  esteemed.     He  was  a  graduate  of  the  University  of 
Glasgow,  and  Fellow  of  the  College  of  Physicians  of  London,  and 
actively  engaged  in  scientific  pursuits,  in  addition  to  his  profession, 
but  chiefly  devoted  himself  to  Greology  and  Antiquities.     He  joined 
the  British  Association  for  the  Advancement  of  Science  at  its  com- 
mencement in  1831,  and  had  the  honour  of  being  elected  a  Fellow 
of  the  (Jeological  Society  of  London  in  1838,  and  that  of  France  in 
1848.     When  residing  in  Manchester  he  belonged  to  its  G^logical 
Society,  and  took  an  active  part  in  its  proceedings,  both  as  member 
and  office  bearer,  and  also  to  the  Philosophical  Society  of  that  city. 
He  contributed  numerous  papers  to  each,  those  to  the  latter  being 
chiefly  archaeological,  and  among  those  to  the  former  may  be  men- 
tioned— "  On  the  Object  and  Uses  of  Geological  Research,"  in  1841  ; 
"  View  of  the  Geology  of  the  Isle  of  Arran,"  1846 ;  "  Eclectic  View 
of  Coal  Formations,"  1847 ;  "  Submerged  Forests  of  Great  Britain," 
1843  ;  "  On  the  Diluvium  of  Bolton,"  1846 ;  **  On  the  Elevation  and 
Depression  of  the  Crust  of  the  Earth,"  1851.     He  was  an  assiduoiu 
collector  of  rock  and  fossil  specimens  from  South  Lancashire,  and 
presented  a  large  number  to  public  museums,  besides  keeping  up  9^ 
considerable  private  collection. — J.W.B. 

1  On  the  absorption  and  dialytic  reparation  of  gases  by  colloid  septa. 
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I. — On  Tbaobs  or  Glacial  Action  neab  Llandudno. 

By  the  Ret.  T.  6.  Bonnit,  M.A.,  F.G.S. 

(PLATE  XII.,  Figs.  1  &  2.) 

ANYONE  aocustomed  to  the  peculiar  outlines  wliioh  ancient  ioe- 
aotion  has  produced  in  the  Alps,  cannot  fail  to  be  struck,  at  the 
first  glance,  by  the  contours  of  the  upper  parts  of  the  Great  Ormeshead 
and  of  the  Carboniferous  Limestone  range  which  extends  from  near 
the  village  of  Bhos  to  the  Little  Ormeshead ;  and  a  more  minute 
examination  only  strengthens  the  conviction  that,  while  the  leading 
outlines  of  the  hills  are  due  somewhat  to  upheaval,  but  mainly  to 
denudation — probably  marine,  the  surface  of  the  higher  ground  has 
in  many  cases  been  affected  by  ice. 

The  following  notes  were  made  during  a  brief  visit  to  Llandudno 
in  the  month  of  April  last.  They  refer  chiefly  to  (a)  the  Great 
Ormeshead,  (6)  the  Little  Ormeshead,  (c)  the  Coast  section  between 
the  former  and  Conway.  The  bad  weather  and  the  shortness  of  my 
stay  have  made  them  less  complete  than  I  could  have  wished,  but 
stiU  they  may  be  of  use  in  calling  attention  to  a  neighbourhood  at 
once  so  accessible  and  so  interesting. 

(a)  The  upper  part  of  the  Great  Ormeshead  is  an  undulating 
plateau  of  Carboniferous  Limestone,  in  places  almost  bare  of  vege- 
tation. Immediately  on  gaining  this  by  the  path  which  slopes  up 
the  steep  south-western  face  of  the  hill,  from  above  the  ruins  of 
Grogarth  Abbey,  one  is  struck  with  the  general  resemblance  of  the 
surface  to  that  of  some  of  the  higher  limestone  districts  in  the  Alps;, 
for  example,  that  between  the  Schwarenbach  Inn  and  the  Gemmi  Pass. 
Large  blocks  of  limestone  are  scattered  about,  especially  in  the 
neighbourhood  of  the  north-western  angle  of  the  plateau.  One  re- 
markably fine  mass  (Plate  XII. ,  Fig.  2)  is  about  6ft.  Tin.  in  height 
and  7ft.  2in.  by  7ft  in  breadth  and  thickness.  It  is  Very  flat  on  the 
under  side,  and  rests  upon  three  or  fom-  projections  of  the  rock  below. 
Several  of  these  blocks  differ  slightly  in  lithological  character  from 
the  rock  on  which  they  lie ;  for  they  consist  of  a  very  hard  kind  of 
limestone,  which,  when  broken  by  the  hammer,  does  not  exhibit  the 
usual  sharp  and  somewhat  conchoidal  fracture  common  in  \}![ift  Q.^t- 
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boniferons  limestones,  but  crumbles  away  more  like  indurated  day. 
It  can  be  found  in  situ  on  a  very  slight  eminence  in  the  nei^bour- 
hood.  I  could  not  discover  any  distinct  trace  of  moraines ;  whioli; 
indeed,  could  hardly  be  expected,  owing  to  the  absence  of  peaks. 
Probably  in  the  glacial  epoch  the  Great  Ormeshead  was  a  low  island 
with  its  undulating  icy  cap  (of  no  great  thickness)  broken  here  and 
tJiere  by  a  scarcely  projecting  ridge  of  rock. 

The  precipitous  sides  of  the  Great  Ormeshead  appear  to  me  to 
bear  distinct  traces  of  the  action  of  the  sea  in  the  form  of  steep  lines 
of  oliff  with  hollows  and  furrows  at  intervals.  Its  eastern  face  con- 
sists of  two  well-marked  cliffs,  separated  by  a  sloping  talus  thinfy 
covered  by  a  reddish  marly  clay  containing  many  angular  fragments 
of  limestone.  The  base  of  the  lower  cliff  is  washed  by  the  sea ;  and 
it  is  instructive  to  compare  the  wave  marks  on  it  with  those  exposed 
some  200  feet  or  more  above  in  the  face  of  the  upper  cliffi  Shells  of 
Patella  tndgaia  and  Litiorina  liUorea  are  not  rare  in  the  clay  of  the 
talus  by  the  footpath  near  Pen-trwyn. 

On  the  S.E.  of  the  Great  Ormeshead  is  a  lower  eminence  called 
Pen-y-Dinas  (on  which  are  the  remains  of  a  British  fort),  separated 
from  the  main  mass  by  a  hollow,  which  opens  out  on  the  one  side 
towards  the  town  of  Llandudno,  on  the  south,  and  on  the  other  Ixy  the 
sea,  on  the  east.  A  deposit  of  reddish  marly  clay,  with  ang^olar 
fragments  of  limestone,  covers  the  lower  parts  of  this,  and  is  of  oon- 
siderable  thickness  in  the  neighbourhood  of  the  sea.  In  the  upper 
part  of  the  hollow,  near  Gwydfyd  Farm,  is  a  bed  or  pocket  of  li^t- 
buff  sandy  marl,  mixed  with  fragments  of  chert,  which  has  been 
described  by  Mr.  Maw  in  an  interesting  paper  in  this  Magazine 
(Vol.  II.  p.  200). 

This  is  covered  by  the  clay,  which  is  here  from  two  to  three  feet 
thick,  and  contains  shells  in  considerable  numbers.  In  a  few  minutes 
I  collected  many  specimens  of  Patella  vulgaia,  Litiorina  Uttorea^ 
Mytilus  edulisj  with  an  ostrea  (both  valves),  and  three  separate 
valves  of  Tapes  (pullastraf).  This  clay,  both  here  and  elsewhere, 
appears  to  have  been  deposited  after  the  ground  had  pretty  nearly 
assumed  its  present  configuration,  and  to  have  not  undergone  much 
denudation  during  the  process  of  upheaval. 

Again,  on  the  S.W.  side  of  the  Great  Ormeshead,  just  beyond  the 
house  at  present  belonging  to  the  Dean  of  Christchurch,  we  find, 
below  the  fine  line  of  limestone  precipices,  a  steep  talus,  the  lower 
part  of  which  has  been  destroyed  by  the  sea,  and  a  cliff  of  soil  and 
clay  thus  formed.  In  the  upper  part  of  this  cliff,  beds  of  marine 
shells  occur  with  partings  of  dark  brown  soil ;  as,  however,  I  con- 
sider these  to  be  kitchen-middens,  I  pass  them  by  on  the  present 
occasion.  Below  these  we  have  the  following  section  :  (1)  reddish 
clay,  with  many  angular  fragments  of  limestone  and  rolled  trap- 
pebbles — about  2ft. ;  (2)  reddish  sand,  yellower  in  upper  part,  with- 
out pebbles— about  3ft. ;  (3)  talus  of  fallen  sand  and  cLay — ^about 
4:ft ;  (4)  the  pebbly  shore.  As  the  cliff  is  followod  to  the  N.W.,  (1) 
is  seen  to  thicken  out  rapidly  and  form  a  cliff  some  fifteen  or  twenty 
ieet  high,  in  which  are  many  large  angular  limestone  boulders. 
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(ft)  Tlie  Dndulating  outlines  of  the  ohain  of  the  Little  Ormesheacl 
tie  also  strongly  soggestiye  of  glacial  action,  and  upon  that  hill  cureL^  /j 
two  shallow  but  weU-marked  valleys,  whose  contours  can,  I  think,  r^ 
be  due  to  no  other  cause.  One  of  these  is  on  its  western  face,  and  isJ 
oisaify  fleen  from  the  neighbourhood  of  Llandudno  (Plate  XIL  Fig.  1). 
It  is  enclosed  by  two  low  ridges ;  one  of  these  falls  rapidly  down  to 
the  conspicuous  gap  which  isolates  the  Little  Ormeshead  from  the 
rest  of  the  range ;  die  other,  descending  seawards,  ultimately  forms  a 
broken  face  of  rock.  The  peculiar  curves  of  these  ridges  and  of 
their  inner  slopes,  with  the  form  of  the  bed  of  the  valley,  which  in 
die  npp^  part  is  scarcely  masked  by  a  thin  turf,  can  only  bo  ex- 
plained by  the  action  of  a  glacier.  Nor  is  thia  all :  about  the  lower 
tiidid  of  die  hill  is  covered  by  drift,  the  rock  disappearing  under  a 
sloping  bed  of  it,  which  sweeps  genUy  down  towards  the  west  The 
sea  has  eaten  away  a  large  portion  of  the  northern  side  of  this,  and 
formed  cliffs  which,  in  places,  cannot  be  less  than  50  feet  high.  If 
we  proceed  along  the  shore  to  the  place  where  this  drift  rests  upon 
the  limestone,  we  find  that  the  latter  forms  a  steep  cliff  or  rapid 
broken  descent,  which  still  preserves  the  rounded  contour  indicative  i  ^ 
of  joe-action.  In  the  upper  part  of  the  clay  cliff,  a  bed  of  laige  I  c 
angular  boulders,  all  apparently  of  limestone,  is  now  exposed  a  few  * 
feet  below  the  surface  of  the  ground.  This  thins  out  on  each  side, 
and  appears  to  be  thickest  in  the  part  nearest  to  the  middle  line  of 
the  above-named  valley.  It  was  quite  impossible  to  reach  this  bed, 
but  its  greatest  thickness  cannot  be  less  than  seven  feet,  and  it  bears  a 
very  close  resemblance  to  a  moraine.  The  clay  below  also  contains 
many  chert  fragments,  and  boulders  most  of  which  are  limestone, 
the  rest  trap  and  various  metamorphic  rocks  from  the  district  west 
of  the  Conway.  One  good  sized  trap  boulder  was  resting  in  the  clay, 
a  dozen  feet  or  bo  above  the  shore,  almost  in  contact  with  the  lime- 
stone rock.  The  land  slips  have  made  it  difficult  to  examine  the 
lower  part  of  this  cliff,  but  a  little  further  on  to  the  west  a  good  section. 
is  exposed,  which  exhibits  below  the  surface  soil :  (1)  red  clay,  with, 
but  few  pebbles  or  bouldera ;  (2)  a  rather  darker  clay,  containing 
large  limestone  boulders,  but  slightly  water- worn,  and  many  pebbles 
and  boulders  of  limestone,  trap,  and  metamorphic  rocks  ;  (3)  a  bluer 
clay,  containing  many  small  pebbles  of  slaty  rocks.  In  many  places 
the  lime  in  (2)  hais  cemented  it  into  a  hard  conglomerate.  Measure- 
ments were  impossible  owing  to  the  steepness  and  wetness  of  the 
cliff-  I  did  not  find  shells  in  any  of  these  clays.*  Again,  on  the 
southern  face  of  the  Little  Ormeshead,  a  valley  may  be  seen,  which 
descends  towards  the  marshy  valley  leading  to  Colwyn  Bay,  with 
contours,  if  possible,  more  suggestive  of  glacier  action,  and  ap- 
parently with  a  similar  clay  in  its  lower  part.  A  valley  of  the  same 
kind  may  also  be  observed  in  the  north-western  part  of  the  range, 
from  the  road  between  Khos  and  Llandudno ;  and  the  new  road  from 

'  It  may  be  worth  mentioning  that  the  great  curving  joints  which  seam  the  northern 
cliffs  of  the  Little  Ormeshead  and  contribute  largely  to  their  graceful  outlines,  present 
remarkibly  fine  instances  of  slickensides.  They  can  be  examined  from  the  shore  wboii 
the  tide  is  out. 
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the  former  place  to  Castell  Diganwy  Hotel  cats,  on  the  northern 
slope  of  the  Diganwy  hill,  through  a  regular '  gubalpme  *  drift 

(c)  We  come  lastly  to  the  shore  section  in"  Uonwi^  iJay.  ^iK)ing 
from  Llandudno,  we  pass  a  line  of  dunes  of  blown  sand,  and  meet 
with  the  clay  at  Tremlyd  Point.  This  is  the  extremity  of  a  d^odt 
which  forms  a  slightly  rising  tract  on  the  north-western  face  of  the 
Diganwy  hills,  and  appears  to  be  connected  with  that  desoribed 
above,  and  to  have  once  overspread  the  whole,  or  the  greater  part  of, 
the  level  Morfa  Rhianedd.  Here  it  forms  clifis  about  30  feet  in 
greatest  height,  and  extends  along  the  shore  for  a  distance  of  about 
870  yards.  It  b  capped  by  a  sandy  soil  from  6  inches  to  4  feet  in 
thickness,  which  was  deposited,  after  the  clay  had  been  reduced  by 
denudation  to  its  present  form — a  bank  with  gentle  slopes  north  and 
south.  On  each  of  these  we  find  (1)  a  red  marly  clay,  with  but  few 
pgBfbbles,  which  rises  to  the  surface  and  disappears  towards  the  middle 
part  of  ^e  cli£El  The  upper  part  of  this,  immediately  under  the  mu&oe 
soil,  is  of  a  yellowish  tinge,  but  the  state  of  the  cliffs  prevented  me 
from  ascertaining  whether  this  change  in  colour  indicated  a  distinct 
deposit  or  not  Under  this  is  (2)  a  bluish-brown  day,  containing 
many  boulders  of  trap  and  metamorphic  rocks  from  the  neighbour- 
hood of  Penmaenmawr;  perhaps  25  feet  in  greatest  thickness. 
Many  of  these  blocks  contam  20  or  30  cubic  feet,  or  even  more ;  and 

scratches^parentJy  *^^?.r^?^^  "^^9^'aff^^ifflfcP^'^y  ^  observed  on  some. 
They  are  saittered  over  tne  snore  for  a  considerable  distance  seawards. 
Below  this  is  (3)  a  bed  of  tenacious  dark  blue  clay,  full  of  small 
pebbles  of  a  dark  slaty  rock ;  it  only  rises  one  or  two  feet  above  the 
shore,  but  it  may  be  traced  for  some  distance  below  high  water  mark. 
On  the  south  slope  the  red  clay  in  like  manner  replaces  (2)  and  then 
disappears  under  the  sand ;  in  which,  on  both  sides  of  the  clay,  are 
seams  of  Myiilus  edidiSf  bods  of  which  occur  at  intervals  along  the 
coast-section ;  but,  as  these  deposits  are  obviously  of  an  age  different 
from  that  of  the  Glacial  drifts,  I  absttdn  from  entering  into  particulars 
concerning  them.  A  furlong  or  so  beyond,  the  day  (1)  rises  from  the 
shore,  and  here  also  is  capped  by  sand,  containing  beds  of  Myiilus  eduUs 
and  other  shells ;  and  we  again  find  it,  after  another  interval  of  sand- 
cliff,  near  the  Castell  Diganwy  Hotel.  I  did  not  find  shells  in  any 
of  these  deposits.  They  seemed  to  have  a  general  correspondence 
with  those  bearing  the  same  numbers  in  the  Little  Ormeshead 
Section. 

To  conclude.     It  would  appear,  from  the  above  remarks  that  after 
the  limestone  hills  of  the  district  bad  acquired  their  leading  forms 
/by   upheaval   and  marine  denudation,  the  whole  district  was  de- 
^  '  :  pressed.     The  smnmits  of  the  low  rocky  islets  thus  formed  became 
^        capped  with  ice-fields,  wliich,  in  places,  descended  in  glaciers  into 
4he  sea.     At  times,  very  probably,  they  were  united  to  the  mainland 
by  pack  or  coast  ic^~   The  setlicfti  on  the  Conway  shore  seems  to 
favour  the  idea  that,  at  this  period,  there  were  oscillations  of  level, 
during  which  the  two  lower  beds  were  subjected  to  slight  denuda- 
tion.    After  the  deposition  of  the  uppermost  bed  of  clay  there  must 
have  been  cousiderablo  denudation,  dther  from  the  action  of  the  re* 
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trieating  sea  or  of  oarrents  in  shallow  water.    To  this  must  hav^     ^ 
snooeedad  a  period  of  depression,  during  which  the  mussel  heds  wera^^^^ 
finrmed,  and  then  the  whole  was  gradually  upheaved  above  the  seal 
probably — at  any  rate  in  the  case  of  the  Great  Ormeshead — not 
quite  uniformly.  ^ 

n. — NoTxs  OK  A  GoLLSonoK  OF  RsosNT  Shells  discovebkd  amokg 

THX   Bums   OF  PoMPXUy  AND  PRESBRVED   IN    THE   MUSEO   BoRBON- 

loo  AT  Naples. 

By  BoBBBT  Damon,  F.O.S. 

AMONG  the  many  singular  discoveries  made  in  the  ruins  of 
Pompeii,  and  deposited  in  that  most  interesting  of  Museums, 
the  Iffueo  Borhonteo,  in  the  city  of  Naples,  are  a  variety  of  shells, 
principally  species  now  found  in  the  Mediterranean  Sea,  and  so  far  of 
interest  as  an  illustration  of  the  persistency  of  certain  known  species 
wiiliin  the  historic  period,  no  difference  whatever  being  observable 
between  the  disinterred  and  living  specimens.  On  a  close  examination 
I  observed,  besides  those  from  the  neighbouring  seas,  species  from 
distant  countries,   for  example: — Conus    iexiiliSy    Triton   femoraU^ 
Jfdeagrtna  margaritifera  (Pearl  Oyster),  species  only  found  in  the 
Indian  and  Eastern  seas.     I  think,  therefore,  that  this  may  be  re- 
garded as  part  of  a  Natural  History  collection.    Assuming  the  trulii 
of  this  conjecture,  its  antiquity  is  without  a  precedent.  Did  the  original 
proprietor  form  one  of  a  Natural  History  Society  of  Pompeii,  of  ^ 
which  the  distinguished  Naturalist  Pliny,  who  perished  at  Pojppeii,  f< 
was  a  member  ?     It  would  also  be  curious,  in  these  days  of  research 
for  priority  of  names,  to  know  how  they  were  described.    Such  a  dis- 
covery might  disturb  existing  nomenclature,  and  increase  the  per- 
plexi^  already  felt  in  naming  collections.     But  laying  aside  fanciftil 
conjectures,  the  collection  is  further  instructive  from  the  condition 
and  perfect  preservation  in  which  the  specimens  are  found,  after  an      f  £ 
interment  of  nearly  1,800  years.   Besides  the  collection  in  the  Museo     *  ^ 
Borbonico,  there  is  still  standing  in  a  villa  at  Pompeii,  a  fountain 
decorated  with  shells  of  the  Mediterranean,  one  species  of  which,  viz. 
Murex  Brandaris,  retains  its  colour  and  general  freshness  and  is  not  to 
be  distinguished  from  living  examples ;  while  the  same  species,  from 
the  Italian  Tertiaries,  are  colourless  and  in  that  friable  condition 
characteristic  of  shells  even  of  the  most  recent  geological  period,  point-  ,, 
ing.  like  other  discoveries,  to  the  great  antiquity  of  the  most  modem    . 
Tertiary  deposits  as  compared  with  the  era  of  the  human  race. 

The  following  is  a  list  of  the  species  which  I  was  able  to  identify 
in  the  Museo  Borbonico  : — 


TriUm  nodiferum^  Lam. 

„      eorrugatum^  Lam, 

„     Jemorale,  Lin.  sp. 
Mur$x  Brandaris^  Lin. 

„       iruneultu,  Lin. 
Dolium  oleardy  Lin. 
Cj^rtisa  pantherifM,  Solan. 

„       lurida,  Lin. 
Turbo  rugotuif  lin. 
Gmus  ttxtilit,  Lin. 
PHten  JafiodauSf  Lin, 


Pectunctdut  tietdui^  ReeTe  P.  glycim«rx9 
var  Lam. 
„         violascenSf  Lam. 
Meleagrina  marffaritiferay  Lin. 
Tapes  puUasiray  Forbes  &  Hanley. 
Luiraria  elUptieay  Lam. 
Cardium  eehinatumy  Lam. 

„        ruttieumy  Lin. 
Helix  pomtUia  and  otVi^i  HeUce«  lA  ^\i 
diBirict. 
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III. — On  soke  mkw  Tbilobitss  fbom  thb  Uppkb  Cambeiav  Booi 

or  North  Walks. 

By  Thomas  Bblt,  F.6.8. 
(PULTB   XII.,   Figs.  8-6.) 

N  the  autumn  of  1864,  Mr.  Ezekiel  WilliamBon  diflcovered  fn^ 

ments  of  trilobites  in  some  slaty  beds  belonging  to  the  "  Low 

Lingula  Flags  "  of  the  Greological  Survey,  on  the  right  bank  of  tl 

river  Mawddach,  a  little  above  its  junction  \ritli  the  Eden,  and  fo 

and  a  half  miles  directly  north  from  Dolgelly.   Portions  of  an  Olm 

and  of  an  Agno$tu$  were  found,  but  in  too  fragmentary  a  oonditiu 

to  be  determined.     Last  summer  Mr.  J.  Chamberlain  Barlow, 

Birmingham,  found  the  same  fossils  in  great  abundance  and  good  p 

servation  on  both  sides  of  the  Mawddach,  opposite  to  Dolmelynlly 

'^         J)nring  the  present  year  I  have,  from  these  beds,  added  anoth 

^4^/^Jpeoies  of  AgnotUu  to  the  scanty  fauna;    and,  after  oonsideraib 

,     /^.iaoxiikAQ,  in  consequence  of  the  rocks  beinggreatiy  faulted,  ha* 

^^/ttsiffjlXAe  to  determine  the  true  position  ^  tEis'new  fbssUuero 

"  / /^~  "^^  fossils  that  have  been  found  are  OZemis  gibhowu^  WahL,  nc 
'/ip/ AoT  the  first  time  recorded  as  British;  AgnosUu  nodosw,  sp.  nc 
and  a  strongly  marked  variety  of  Agnostus  pm/omUs,  Lin.  1^ 
beds  containing  these  fossils  lie  about  midway  between  the  "  Men 
vian  group"  of  Mr.  Salter,  which  forms  the  base  of  the  Up|i 
Cambrian  formation,  and  a  thick  series  of  blue  slaty  beds  cb 
racterized  by  a  great  abundance  of  Olenus  ccUaracteSf  Sal.,  ai 
Agno8lu8  pistformiSf  Lin.,  and  separated  from  each,  above  and  beloi 
by  yellow  and  yellowish  grey  flaky  and  flaggy  beds  that  ha' 
received  from  Mr.  Salter  the  local  name  of  "  Cwmhesian  flags.*' 

The  following  diagram  will  exhibit  more  clearly  the  position 

these  beds.   The  whole  of  the  strata  there  shown  form  less  than  on 

third  of  the  great  mass  of  rocks  that  have  been  called  ^'Linga 

Flags  **  by  the  Geological  Survey,  and  the  topmost  of  them  li 

^///^^everal  hundred  feet  below  the  beds  containing  the  well-knov 

.    lAngvla  Dacini.     M*Coy. 
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Dark  blue  and  blue  grey  slaty  jointed  beds  about  1200  feet 

thick. 
Oltnut  eaiaraetes^  Salter,  common.    Affnottui  piiiformis^  Lin., 

common.    ZtM^tfto  sp.,  rare.     ScOt*^^ c*^^^ 


Grey  and  yellow  grey  flaky  and  flaggy  beds^^a^ut  600  feet 
Agnottui piiiformiSf  Lin.,  in  upper  beds.  J7^-i.'7£  ci<^ 


Blue  and  bluegre?  jointed  beds,  about  300  feet. 

0.  ffibbo9U*t  ^lydil    A,  nodosutf  sp.  nor.     A.  piti/ormia^  Tar. 


III 


Tellow  grey  flaky  and  flaggy  beds,  with  bands  of  hard  grey 
grit— about  400  feet   .  V 

Dark  blue  beds — about  600  feet 

Paradoxidii,  Ctmocor^ht^  Agtfutuf,  Microditcut,  etc.,  ete. 
Menerian  group, Salter.      \^t/ ^^Kt  tx\\^-^ 


y^/r^  w c^^^^'  ' 


>      Jxr*.-' 


ylC<AJ^ 
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Gnil.  M<ig.  1S67. 
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BxsoBipnoN  or  the  Fossils. — ^I.  Agno9im  nodosua,  sp.  nov.  (Plate 
XII.,  Fig,  3,  a  long  form,  (  broad  ditto,  natural  size.) 

A«tf,  rounded  in  front,  straight   at  aides,  sharply  rounded  at  posterior  anglsa^;^.  ^ 
Glabella  oblong,  obtuse,  slighUy  constricted  in  tne  middle,  entire,  supported  oj  a     \        J 
nnall  angular  lobe  on  each  side  at  base ;  cheeks,  coTcred  with  deep  reticulating 
furrows,  radiate  next  the  outer  ed^;  margin  narrow.  «v  ^   ^ 

Thorax  oonsistiDg  of  two  nodose  joints.     Axis  strongly,  trilobate ;  central  lobe  of  ^N^   ^ 
anterior  joint  with  a  strong  obtuse  tubercle.  «^  ^ V      a 

Tiii  shaped  like  head ;  axis  trilobate,  nodose ;  central  lobe  two-thirds  the  length  of  n^  ^ 
tail,  narrow  in  (iront,  widening  in  the  middle,  then  constricted  strongly,  and  widen-  ^\^  ^ 
ing  again  towards  the  end ;  nimished  with  an  oblong  blunt  tubercle  one-third  its^-  ^  '^ 
Imaftin  of  its  base.  Lateral  lobes  each  composed  of  two  rounded  triangular  joints ;  nk  ^ 
Hmo  coTered  wiUi  reticulating  radiations,  diyided  by  a  grooTO  reaching  from  end  j  ^ 
of  axis  to  margin.  Margin  narrow,  probably  furnished  with  short  spines,  but  not  ^  i 
snffidentiy  preserred  to  show  them  excepting  obscurely  in  one  specimen.  ^    ^  ^    I 

Locaiiiy :  Rirer  Mawddach,  above  junction  with  Eden  and  opposite  Dolmelynllyn,  in      w        C 
*•  Lower  Lingula  Flags."  v  p       h 

n.  Agnontus  pinformis,  Lin.,  var.  ohesua.      (Plate  XII.,  Fig.  4,    ^      ^ 
e  broad  form,  d  long  ditto,  a  h  nat.  size,  c  d  magd.  two  diam.)  ^     ^ 

The  typical  form  of  this  species  is  so  well  known,  that  I  only  append  the  charaeten  r^  v!  V 

in  which  the  variety  differs.    In  A.  piiiformU^  the  axis  of  the  tail  is  separated  at  its  V^ :  ^^ 

posterior  end  by  one-fourth  its  length  from  the  mar^n.    In  the  vanety,  the  axis^  ^\ 

reaches  nearly  to  the  margin,  and  in  most  of  the  specimens  seems  to  touch  it.    In  ''^, 

the  typical  form  it  is  only  a  litUe  more  than  one-third  the  width  of  the  tail,  including  i  "^  ^ 

the  margin ;  in  the  ranety  it  is  more  than  one-half  the  width,  and  is  turgid  and  ^  s.  S 

prominent.    Lastly,  the  grooves  in  the  middle  of  the  axis  are  but  faintly  impressed  Si  ?^ 

m  the  typical  form ;  in  the  Tariety  they  are  deeply  marked.     The  margin  of  the  tail  ^v^ 

is  badly  preserved,  but  was  probably  furnished  with  short  spines.  ^  Cr> 

Locality  with  the  above,  in  "  Lower  Lingula  Flags."  j 

m,  Olenus  gibbosus,  Walh.     (Plate  XII.,  Fig.  5,  a  broad  form,     \'   "^x 
h  long  ditto.)  ^ 

I  have  obtained  very  fine  specimens  of  this  well-known  Scandinavian  species  from 
the  Dolgelly  district,  and  I  give  figures  of  the  two  forms,  as  Angelin,^  Barrande,*  and        -        \ 
Salter'  have  all  figured  the  species  vrith  the  ocular  ridge  commencing  from  between  the  '^ 

two  glabella  furrows  instead  of  above  them,  and  none  of  them  have  shown  the  strongly      ^  •      ^ 
marked  articular  spaces  between  the  joints  of  the  axis,  although  Swedish  specimens 
in  the  Museum  of  the  Geological  Society  show  both  these  points  clearly.    Burmeister 
has  figured  the  ocular  ridges  correctly,  but  shows  the  thorax  with  fourteen  joints  in- 
stead of  fifteen,  and  the  tail  with  six  joints  instead  of  five. 

It  occurs  in  older  rocks  than  any  other  of  the  English  species  of  OUnuSj  and,  taking 
the  body  and  tail  together,  has  a  greater  number  of  axial  rings.  It  shows  some 
resemblance  to  Conocoryphe  in  its  strongly  marked  ocular  ridges  and  articular  spaces, 
as  well  as  in  its  large  pygidium  and  in  the  facial  sutures  turning  slightly  outwards 
above  the  eye ;  but  its  true  affinities,  as  shewn  by  the  pointed,  unt'acctted  pleurss,  are 
decidedly  vrith  Olenus, 

The  occurrence  of  this  species  in  England  will  most  likely  be  of  great  assistance  in 
correlating  our  rocks  with  those  of  Swraen. 

Lacaltiy  with  the  above,  in  **  Lower  Lingula  Flags.*' 


rV. — Pholas-bobings,  Denudation,  and  Deposition  in  S.E.  Devon. 

By  D.  Mackintosh,   F.G.S. 

(PLATE  XIII.) 

THE  structure  and  marine  denudation  of  the   district  between 
Torbay  and  Babbicombe  Bay  has  been  so  ably  unravelled  by 

>  Angelm,Pal.  Sneo.  *  Barrande,  Systeme  Silurian,  Vol  I.,  PI.  8,  Fig.  7. 

•  ;telier  and  Woodward's  Chart  of  Fossil  Crustaoea,  Trilobita,  Fig.  U. 
4  Burmetoter,  Organiiation  of  Trilobiteo,  Tab.  3,  Fig.  9. 
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Mr.  PoDgelly,  as  to  leave  any  other  observer  oomparatively  little  to 
say.  Among  bis  most  important  discoveries  must  be  ranked  that  of 
litbodomous  perforations  in  limestone  rocks  at  considerable  altitades 
above  the  sea. 

FholaS'horings. — ^I  have  lately  been  hunting  for  these  perforations, 
which  competent  authorities  regard  as  P^2a«-boring8,  and  have  seen 
them  in  various  positions  and  at  different  levels,  but  principally  on  the 
summits  and  sides  of  Kent's  Hill  and  Asheldon  (see  Plate  XIII).  The 
extremely  fresh  appearance  of  the  borings  where  they  are  only  veiy 
slightly  protected  by  vegetation,  and  even  where  they  are  exposed 
to  the  atmosphere,  would  seem,  at  fir^  sight,  to  forbid  our  assign- 
ing to  them  any  great  antiquity.     But  if  we  are  to  refer  them  to  the 
great  glacial  submergence,  or  (according  to  most  geologists)  a  pre- 
glacial  submergence,  then  the  preservation  of  these  borings  clearly 
shows  that  the  prevailing  theory  of  the  superficial  (not  internal) 
dissolution  of  limestone  hills  by  subaerial  action  is  a  mere  assump- 
tion.    It  may  be  asserted  that  the  perforations  have  been  preserved 
<mly  in  the  hard  parts  of  rocks,  the  softer  parts  of  which  have  dis- 
appeared ;  but  the  following  facts  render  it  certain  that  little  or  no 
dissolution  of  the  limestone  has  occurred  since  the  perforations  were 
made,  or  since  this  locality  was  last  under  the  sea.     On  the  summits 
and  sides  of  the  hills,  and  in  the  valleys,  wherever  natural  or  arti- 
ficial exposures  of  rock  occur,  they  exhibit  undoubted  wave-marks, 
consisting  of  smoothed  and  rounded  surfaces,  grooves,  cells,  pot- 
shaped  cavities,  etc.,  on  which  the  MoUuscan-horings  have  been  tm- 
pressedy  or  hy  which  previous   borings  have  been  modified,  or  par- 
tially effaced.     The  most  decided  Pholas-hormgs  do  not,  so  far  as 
I  have  observed,  occur  principally  in  cliffs,  but  on  the  sloping  sides 
or  summits  of  hills.     The  highest  I  have  yet  seen  occur  near  the 
summit  of  Eent*s  Hill,  at  an  altitude  of  at  least  240  feet  above  the 
sea.    Many  apparent  Pholas-honngBy  especially  those  which  occur  on 
the  edges  of  limestone  strata,  or  which  are  associated  with  a  honey- 
combed rock-surface,  cannot  be  relied  on.     When  on  the  face  of  a 
solid  mass,  they  may  be  more  satisfactory ;  but  the  sea  is  capable 
(as  may  be  seen  on  the  rocky  beach  under  the  public  baths  at 
Torquay)  of  forming  holes  of  so  many  forms  and  sizes,  by  the  un- 
equal disintegration  of  the  rock,  as  well  as  by  the  gyratory  move- 
ment of  silt  and  stones,  that  it  is  scarcely  safe  to  assume  liiat  any 
holes  have  been  bored  by  organic  agency  miless  they  appear  very 
cleanly  cut,  and  of  a  uniform  specific  shape.     The  most  decid^ 
P^?aa-boring8  I  have  seen,  occur  m  colonies,  and  vary  in  the  widest 
part  from  half-an-inch  to  an  inch  and  a  quarter  in  diameter. 

There  is  a  truly  wonderful  natural  arch*  at  Upton,  near  Torquay, 
the  general  form  of  which  impressively  points  to  the  former  action 
of  the  sea.  There  are  numerous  holes  on  the  sides  as  well  as  on 
the  roof  of  this  arch.  Many  of  the  smaller  holes  are  not  unlike 
slightly    weathered  P^oZaa-borings,   especially  those   whioh  oocnr 

*  ^T.  Pcngellj  has  more  than  once  referred  to  this  arch  as  a  monameiit  of  lea- 
action,  and  1  noticed  it  in  the  Qsoii.  Mjlq.^I^o.  ly  Vol.  HI.  Feb.  1866,  p.  68. 
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witbin  the  large  pot-shaped  cavities.    Here,  as  elsewhere,  some  of 
the  holes  have  been  usurped  by  land-shells.' 

The  testimony  of  the  above  Pholas-horedf  grooved,  pitted,  and 
honey-combed  rock-surfaces  to  marine  denudation  amounts  to  this : 
they  show  that  the  sea  has  not  only  stood  at  various  levels  up  to  a 
height  of  at  least  240  feet  above  existing  mean  water-mark,  but  that 
many  of  the  larger  features  of  land  surface  with  which  they  are  asso- 
ciated have  been  formed  by  the  sea.  The  forms  of  the  cliffs  are 
evidently  a  part  of  the  same  class  of  effects,  and  are,  therefore, 
likewise  of  marine  origin,  while  the  preservation'  of  wave-marks 
and  P^oZof-borings  proves  the  extreme  slowness  of  atmospheric  action, 
and  thus  furnish  a  negative  presumption  in  favour  of  the  sea,  and 
not  the  atmosphere,  having  been  the  primary  or  great  denuding 
agent.  Not  only  are  the  phenomena  of  denudation  in  this  district 
clearly  marine,  but  those  of  deposition  or  accumulation  point  in  the 
same  direction. 

VdUey  of  Kent* a  Cavern, — ^The  main  valley,  on  the  west  side  of 
,  which  this  celebrated  cavern  is  situated,  runs  S.  and  N.  from  sea  to 
sea,  or  from  Torbay  to  Ansty's  Cove.  It  is  a  pass  open  at  both 
ends,  with  too  little  inclination  to  give  to  any  supposed  former 
stream  a  denuding  power.  The  principal  tributary  valley  has  a 
greater  slope,  but  it  merges  into  the  valley  which  leads  to  Torquay. 
No  watershed  sufficient  to  supply  this  valley  with  a  brook  possessed 
of  excavating  power,  could  have  existed  in  this  district  in  post- 
glacial times,  or  since  the  ground  acquired  its  present  general  con- 
tour. The  first  denudation  of  these  and  other  valleys,  is  explicable 
by  branching  currents  having  a  clear  thoroughfare,  supplemented  by 
sea-coast  action,  producing  cliffs.  After  their  excavation,  the  valleys 
must  have  been  filled  at  least  to  a  certain  height  (Mr.  Pengelly 
believes  they  were  entirely  filled  up)  with  stony  loam,  which 
was  afterwards  removed,  with  the  exception  of  the  remnants  now 
lining  their  sides,  or  covering  their  bottoms.  The  loam  in  Kent's 
Cavern  is  similar  to  that  covering  the  neighbouring  ground.  In 
many  parts  it  is  full  of  stones,  and  very  unlike  a  loess  or  re- 
deposition  by  freshwater  floods,  while  the  idea  that  the  sea  left  the 
valley  filled  with  loam  up  to  the  level  of  the  cave,  so  as  to  furnish 
the  brook  with  a  bed  to  enable  it  to  caiTy  the  loam  and  stones  into 
the  cave  appears,  to  say  the  least  of  it,  a  forced  explanation.     There 

'  The  late  M.  N.  R.  Bouchard,  of  Boulogne -sor-mer,  wrote*  a  paper  entitled 
♦*  Ohterrations  sur  lea  Helices  Saxicaves  du  Boulonnais,*'  printed  in  Vol.  xvi.  of  the 
*•  Annales  de  Sciences  Naturelles,"  in  which  he  expresses  nis  belief  that  these  lime- 
stone perforations  are  the  work  of  land-snails.  M.  Bouchard's  observations  were 
repeated  and  confirmed  by  Miss  E.  Hodgson,  of  Ulverstone  (see  Geologist,  Vol.  vii., 
Feb.,  1864,  p.  42).  The  late  Dr.  S.  P.  Woodward — than  whom  no  higher  authority 
imon  MoUusca  can  be  quoted — decided  against  the  snail-theory,  and  referred  the 
UiTerstone  examples  (presented  by  Miss.  Hodgson,  and  preserved  in  the  British 
Museum)  to  the  aecomposition  of  the  rock  by  carbonic  acid  dissolved  in  rain-water — 
the  fomk  of  the  cavities  often  resulting  from  the  former  presence  of  fossils.  The 
writer  has  seen  numerous  similar  examples  of  weathered  and  perforated  limestone 
focks  at  Gibraltar  and  elsewhere.— U.W. 

*  The  best  preserved  borings  have  retained  the  appearaacQ  oi  Ycie^^d\AxV|  %^\x^ 
ridges  and  farrows. 
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vn  diffionlties  connected  with  the  marme  theory  of  aoomnulation, 
but  if  we  suppose  the  action  of  waves,  ourrentB,  and  storms  at 
different  tidal  levels,  and  during  poesible  variations  of  level,  arising 
horn  oBcillationB  of  the  land,  many  of  the  phenomena  can  perhapB  be 
explained.  Mr.Tylor  (Quart.  Joum.Geol,  Soc  Nov.  1666)  seema  to  be 
of  opinion  that  the  valley  was  filled  with  loom  np  to  the  level  of  the 
cliff  above  the  cavern,  to  enable  the  MolluskB  to  pureue  their  boring 
operations,  but  this  cliff  b  so  small  that  a  very  slight  aoonmnlalaQn 
of  loam  beneath  it  would  give  a  nearly  continuous  ooatour  to  the 
side  of  the  valley  (see  Fig.  1]. 

Fio.  I.— DiagTwn  of  the  north  entnmw  to  K«nt'*  Oann. 


L  Loam     1 1    i^M«-bl■la|■.    Ths  dottad  Una  Rpnunli  *f^^l1lDn  HUL 

That  the  cavern  was  ongmally  «Kcavated  or  enlarged  by  the  sea 
IB  evident  &om  the  arched  form  of  the  south  entrance,  and  the 
rounded  shape  of  the  recessee  and  parts  of  the  roof  There  are 
holes  {referred  to  by  Mr  Pengelly)  on  the  projecting  part  of  the  cliff 
above  the  north  entrance  and  on  the  roof  of  the  entrance ,  and 
within  the  arth  of  the  south  entrance  (Fig  2)  there  are  somewhat 
Bimilarly  shaped  holes  all  of  which  may  be  slightly  weathered 
Pholtu  bonngs  though  very  far  from  decided  specimens 
Fio  3  — Dingrain  orth>  loiith  enlniice  to  Eanfi  CaTem 


On  the  slope  beneath  the  cavern,  if  there  are  not  decided  Pkoloa- 

borings,  there  are  convincing  wave-marks  on  the  projecting  rooka. 

f   On  Asheldon  (the  hill  nearly  opposite  Kent's  Hill),  I  have  seen 

I     fresh-looking  P^as-boringa  at  a  lower  level  than  the  oavem.     Tlieu 

'     facte  furnish  a  etrong  presumption,  in  the  absence  of  evidence  to  the 

contrary,  that  no  flow  of  water  capable  of  abrading  rocks,  has  been 

.    ia  the  valley  of  Kent's  Oavem  siooe  it  was  last  under  the  doniinioa 

of  the  SM. 
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NoTB. — Sinoe  the  above  was  written  I  have  foand  polished  oiiciilar 
perforations,  of  the  size  of  PAoIat-borings,  in  Stoney  Combe,  inune- 
diately  to  the  south  of  the  railway  between  Newton  and  Totnes. 
They  generally  slant  upwards  on  the  protected  or  over-hanging  sides 
of  rocky  projections.  They  are  distinct  firom  the  vomI  majority  of 
small  deep  holes  in  limestone  rocks,  which  here,  as  elsewhere,  are 
tlrudwnd  catties,  enlarged,  6til  never  rendered  pei/ee%  emooQi  emd 
dreidar,  by  atmospheric  action. — DM. 

EXPLANATION  OF  PLATE  XIU. 

Pig.  1.  Spechoen  of  perfonted  limeftone  from  Ajheldon,  near  Torqumy  rnatoral  ose). 
Fig.  2.  Borings  from  the  summit  of  Kent's  CaTem  Hill,  nearly  260  net  abo?e  tlie 

present  sea-lerel  (natural  siie). 
Fig.  3.  Group  of  PAo/iM-borings  on  part  of  a  block  of  limestone  on  the  side  «f 

Asheldon  Hill,  north  of  Kent* s  CaTem,  about  190  feet  abore  the  sea  (aboat 

one-third  the  natural  siie). 


y. — On  the  DiSTRiBunoK  bktokd  thc  Tertiabt  Distriots  ov  \v 
Whtts  Glats  and  Sands  subjaonnt  to  the  Bouldkb-oi»at  \ 
Driits. 

Bt  Qbobob  Haw,  F.6.S.,  nc. 

(Past  II.) 

T^HE  Pipe-day  beds  of  Tipperary  appear  so  closely  to  resemble  in 
character  and  position  the  deposits  of  the  Mountain  Limestone 
district  of  North  Wales  and  North  Staffordshire,  that  it  may  not  be  out 
of  place  to  record  some  observations  made  by  Mr.  C.  D.  Blake, 
of  Newton  Abbot,  in  1862,  and  kindly  communicated  to  me. 
There  are  also  one  or  two  previously  published  notices  of  these 
deposits,  to  which  reference  must  be  made. 

The  first  record  appears  to  have  been  made  by  Mr.  (now  Sir 
Richard)  Griffith,  in  the  form  of  a  report  in  the  minutes  of  the 
Royal  Dublin  Society,  on  the  probabilities  of  finding  coal  in  Tip- 
perary, a  copy  of  which  has  been  obligingly  communicated  to  me 
by  Dr.  Steele  ;  it  is  as  follows  : 

Mr.  Griffith  says,  "  Expectations  of  finding  coal  were  also  enter- 
tained by  Lord  Waterpark  and  his  tenants  on  the  lands  of  Scartana, 
three  miles  to  the  south-west  of  Cahir.  In  making  a  well  at  this 
place  a  considerable  thickness  of  disintegrated  Chert,  a  white  sili- 
cious  substance,  similar  in  composition  to  Lydian  Stone,  was  passed 
through  without  meeting  with  any  solid  rock ;  at  the  depth  of  70  feet 
a  black,  sooty-like  substance,  arising  probably  from  the  decompo- 
sition of  some  vegetable  matter,  was  met  with ;  but  as  the  surrounding 
country  was  wholly  composed  of  Limestone  and  Lydian  Stone  with- 
out the  intervention  of  any  other  rock,  I  have  no  hesitation  in  stating 
that  the  black  substance  found  is  not  connected  with,  or  likely  to  lead 
to  the  discovery  of  a  bed  of  coal.  So  far  my  examination  proved  fruit- 
less, but  in  exploring  the  country  to  the  south-east  of  Cahir,  in  search 
of  some  pits,  &om  which  I  understood  white  potter's-cla^  V^^  Y^^* 
ouslj  been  raised^  I  was  enabled  to  trace  an  extenaW^  sjiiiN^T^  N^i\»L* 
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able  alluvial  deposition  of  that  substance,  resting  on  the  top  of  thi9 
Limestone  strata.  This  clay  occurs  on  the  lands  of  Ballymaoadain, 
Lough  Logher,  Morristown,  etc. ;  the  principal  workings  were  xnada 
upwards  of  25  years  since  on  the  lands  of  Ball3rmacadain,  and  Lough 
Logher.  The  first  stratum  of  clay  is  said  to  be  30  feet  thick ;  be- 
neath it  is  a  bed  of  Surturbrand,  or  Wood  Coal,  10  feet  thick,  exactly 
similar  to  that  at  Bovey  in  Devonshire ;  below  which  is  a  secona 
stratum  of  clay  that  has  never  been  sunk  through.  The  old  workin£B| 
both  at  Ballymacadam  and  Lough  Logher,  were  made  dose  to  the 
edge  of  the  clay  district,  where  it  was  not  likely  to  be  pure,  and  no 
trials  have  yet  been  undertaken  in  the  interior  of  the  valley,  where 
it  is  probable  a  great  body  will  be  found." 

A  reference  to  these  beds  is  also  made  by  Mr.  A.  B.  Wynne, 
(late  of  the  Irish  Geological  Survey,  and  now  of  the  Geolc^oal 
Survey  of  India),  in  the  data  and  descriptions  accompanying 
quarter-sheet  46  S.E.  of  the  Irish  Survey.  A  fuller  account  of  the 
formation  is  also  given  by  Mr.  Wynne  in  a  paper  read  before  the 
British  Association  in  Dublin  (see  abstract,  p.  94,  of  British  Asso* 
dation  report,  1867),  from  which  I  abridge  the  following.  "  TBie  clay 
is  found  under  and  about  the  mine  of  the  old  Castle  of  Ballymac- 
adam. The  mode  of  its  occurrence  is  very  strange ;  for  when  stand- 
ing in  the  centre  of  the  small  hollow  which  it  occupies,  at  a  distance 
of  about  100  yards  on  almost  every  side,  the  Carboniferous  Lime- 
stone may  be  seen  to  protrude  through  the  ordinaiy  Drift,  which  ib 
spread  over  the  surrounding  country,  and  which  most  probably  once 
covered  this  isolated  basin  of  Tertiary  Clay,  occuping  an  area  of  at 
most  about  an  acre  and  a  half.  One  small  pit  has  recently  been 
opened  to  a  depth  of  4  or  6  feet ;  and  in  this  in  sitrk  was  found  a 
lenticular  mass  of  Lignite.  The  clay  is  usually  white,  more  or  lees 
pure,  and  sometimes  of  a  dun  or  bluish  tinge,  smooth  to  the  touch, 
and  extremely  tenacious.  The  Lignite  is  brown,  and  occurs  in 
different  states  of  decomposition  and  alteration ;  but  none  of  it  re- 
mains sufficiently  perfect  to  prove  what  kind  of  wood  it  was.  Within 
the  space  occupied  by  the  clay  occur  some  of  those  natural  drains  so 
common  to  the  Mountain  Limestone  of  Ireland,  expressively  called 
by  the  peasantry  Swallow-in-holes,  they  carry  off  all  the  surplus 
water  accumulated  in  the  pits ;  one  in  particular  having  been  used  to 
drain  them  wherever  they  were  opened. 

"Under  about  fifteen  feet  of  white  clay,  containing  small  frag- 
ments of  plants,  a  bed  of  Lignite  is  reached,  of  varying  thickness, 
from  which  parts  of  trees  four  or  five  feet  in  length  could  be  raised 
without  difficulty ;  beneath  this  occurs  the  purest  and  best  day, 
which  is  white  (with  sometimes  a  pale  shade  of  blue)  and  soft,  and 
has  a  soapy  feel.  Lower  than  this  no  person  has  penetrated,  as 
springs  of  water  bursting  up  through  the  clay  filled  the  pits,  accom- 
panied by  so  offensive  an  odour  of  sulphuretted  hydrogen  gas  as 
could  scarcely  be  endured;  even  now  Uie  place  is  not  quite  free 
from  a  mitigated  form  of  this  unpleasant  effluvium,  which,  as 
stated  by  Dr.  Griffith,  attends  the  occurrence  of  potter's-day  in 
many  other  places  in  Irelaxid,  aa  ^<d  Bo\^-«iaatora  margin  of  Lough 
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ITeagh,  oounties  of  Tyrone  and  Antrim ;  in  the  pariah  of  Clonoe,  in 
oounty  l^^ne ;  and  near  Lough  Bee,  in  Bosoommon.  The  Lignite 
gives  forth  a  heavy  and  peculiar  smell  whilst  burning,  and  is 
MBOciated  with  blade  shales,  traces  of  which  were  seen  near  the 
month  of  one  of  the  pits ;  no  shells  were  met  with  in  any  part 
of  the  day. 

I  am  indebted  to  Mr.  Charles  D.  Blake,  of  Newton  Abbot,  for 
the  following  detailed  description  of  the  BaUymacadam-day  de- 
posits, the  result  of  some  borings  undertaken  so  recently  as  1  82 
with  the  object  of  ascertaining  the  value  of  the  clay  for  pottery 
pmpoees. 

"  TinB  deposit,  probably  the  remains  of  a  moro  extensive  one, 
of  which  the  chief  part  may  have  been  removed  by  floods,  occurs  in 
depressions,  or  hollows,  in  the  grey  limestone  rock,  from  100  to  200 
feet  in  diameter,  and  to  a  depth  of  from  40  to  100  feet.  Their 
fixrm  is  irr^ular,  and  it  wbs  not  ascertained  whether  the  sides  of 
the  pockets  wero  smooth  or  rough. 

^'Li  the  same  locality,  or  near  the  clay  deposits,  aro  numerous 
fisflores,  or  '  swallow-holes,'  in  the  Limestone  rock ;  they  carry  away 
the  surface  water,  and  aro  supposed  to  have  outlets  near  the  river  Suir, 
about  two  miles  below,  llie  level  of  the  river  at  Cahir  is  135  feet 
above  the  sea,  and  I  should  think  the  clay  at  Ballymacadam  lies 
from  150  to  200  feet  above  the  river.  Thero  is  much  Hmestone 
drift  in  the  neighbourhood,  but  generally  at  a  lower  level  than  that 
of  the  day. 

"  The  stratification  of  the  clay  bed  is  tolerably  perfect,  and  the  dip 
varies  with  the  angle  of  the  basin ;  iu  some  cases,  as  at  Bally- 
macadam Old  Castle,  the  surface  of  the  ground  is  depressed  con- 
formably with  the  shape  of  the  basin,  the  beds  appearing  rather  to 
line  than  fill  the  pockets  in  which  they  occur ;  but  in  most  of  the 
other  cases  the  surface  is  smooth  and  regular,  the  concavities  of  the 
basin  being  filled  with  limestone,  gravel,  and  other  drift,  apparently 
of  local  origin. 

"  The  difi'erent  veins  or  seams  of  clay  under  the  gravel,  forming 
the  bulk  of  the  contents  of  the  pocket,  are  numerous  but  thin ;  one 
or  two  of  the  seams  are  very  pure,  suitable  for  white  earthenware ; 
but  they  do  not  occur  with  any  regularity,  and  therefore  could  not 
be  worked  with  profit.  Some  of  the  veins  are  quite  white,  while 
others  are  of  a  brown,  bluish,  or  grey  color.  Some  borings  showed 
a  very  tliin  deposit  of  nearly  black  clay,  the  colour  being  due  to  the 
prosence  of  Lignite  and  Pyrites — both  much  decomposed.  No  solid 
or  hard  Lignite  was  met  with,  though  some  of  the  people  on  the  spot 
spoke  of  specimens  as  large  as  trees,  that  had  been  found  where 
some  small  workings  had  been  made  at  Ballymacadam  many  years 
ago ;  much  of  tlie  clay  contained  free  silica  in  fine  particles ;  the 
seams  of  day  varied  considerably  in  each  pocket.  Granite,  supposed 
to  be  the  source  of  the  plastic  clay,  does  not  appear  to  occur 
nearer  than  the  county  Wexford,  at  a  distance  of  fifty  or  sixty 
miles." 

Subjoined  are  the  details  of  a  boring  at  BallymaK^oydLsoxi)  ciX&o  i\KL- 
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nisbed  me  by  Mr.  Blake,  showing  the  ootitroto  of  one  of.  ttie  podceli. 

and  repreeenting  a  sectioii,  as  follows : — 

1ft     Clayey  Limestone-drift - ITiNt 

2Dd.    Soft  Lignite  1  ftot 

Srd.     Brown,  blue,  or  white  day,  interrtratified  with  a 

little  fine  sand  and  gniTel about  31  fMt 

4th.     Bloiih  sand,  of  unknown  thidmess 


MInL 


DekLOsof 


limestone-drift,  eraTel  and  sand,  mixed  with  yellow  day 37  fbit 

Soft  Lignite 1  fcot 

Tongh  Drown  clay,  mixed  with  fine  graid 9ftet. 

Brown  day  striped  with  blue    ., 2   ,9 

Brown  day  with  graid 3   ,, 

Sandy-grey  clay 1  tiitt 

Grey  day  striped  with  blue   ». 1    „ 

Sandy-brae  clay 1    „ 

Fine  blue  clay 1    „ 

Brown  clay  with  fine  graTel 3  fiat 

Fine  blue  clay 1  hat 

Coarse  brown  clay 1    „ 

Blue  clay  with  sandy  yeins 10  fist 

69fiHt 

At  a  depth  of  59  feet,  blue  sand,  oontaining  water,  was  reaehed, 
when  the  boring  was  discontinaed. 

The  questions  bearing  on  the  foregoing  facts  that  invite  oon- 
sideration,  relate 

1st.    To  the  probable  age  of  these  deposits. 

2nd.  As  to  whether  they  are  the  remnants  of  a  more  extensive 
formation,  that  once  spread  over  the  whole  of  the  districts  in 
which  they  occur,  or  are  mere  local  deposits  produced  by 
subaerial  action,  that  never  much  exceeded  their  present 
dimensions. 
3rd.  Regarding  the  source  of  the  component  materials. 
4th.  As  to  the  process  of  the  excavation  of  the  pockets  and  cavities 
in  the  Mountain  Limestone,  in  which  the  deposits  are  almost 
invariably  preserved. 
With  reference  to  age  it  would  be  unsafe  to  assume  that  these 
similar  deposits  in  Tipperary,  North  Wales,  and  the  Midland  Counties 
of  England,  belong  exclusively  to  the  same  geological  period;  and  the 
only  fact  that  can  be  relied  on  is  their  unquestionable  infraposition  to 
Boulder-clay  drift,  which  holds  good  in  all  the  localities   I  have 
examined  in  Nortli  Wales  and  Staffordshire,  and  seems,  also,  con- 
stant with  respect  to  the  occurrence  of  the  deposits  of  like  mineral 
character  in  Ireland :  their  similar  position  and  physical  resemblance 
in  all  the  localities  is  remarkable.     Nearly  all  the  examples  occur 
between  the  Boulder-clay  drift  and  the  Mountain  Limestone,  and  in 
nearly  every  case  the  same  beds  of  peculiar  mineral  character  are 
associated.     The  soft  chert  breccias,  white  clays,  dark  laminated 
olays,  white  sands,  and  carbonaceous  beds,  are  recorded  from  widely 


( 
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iBptnita  districts,  and  the  peculiar  dark  sooly-like  substance  is  ^      .  v 
oommon  to  the  Welsh,  the  Irish,  and  the  Staffordshire  deposits.  \^  > 

In  connection  with  their  infraposition  to  the  Boulder-clay,  and, 
tterefarey  the  possibility  of  their  Tertiary  age,  their  mineral  re- 
ssmfaluioe  to  some  of  the  Lower  Tertiary  beds  ought  not  to  be  lost        ' . 
wht  ofy  thou^  this  fact  be  insufficient  to  draw  condusions  from     / 
wrfhoat  the  evidence  of  fossils.  y 

The  evidence  bearing  on  the  question  of  the  original  extension  oyi  l^^i 
the  beds  beyond  their  present  limits,  appears  somewhat  conflicting^^/ 
on  the  one  hand,  the  general  limitation  to  the  Mountain  Limestone  '^^^f  ' 
in  fiur  removed  localities,  and  the  various  levels  at  which  the  small  ,''.<  J, . . 
and  isolated  patches  occur,  seem  to  point  to  a  local,  and  to  a  oertaij^  ' 
extent  subaerial  agency,  the   similar  mineral  character  being  de- 
pendent on  an  identity  of  local  circumstances  and  similar  sources  of 
component  materials.     On  the  other  hand,  these  deposits  are  not 
invariably  confined  to  the  Mountain  Limestone,  and  in  the  case  of 
the  white  days  resting  on  Lower  Silurian  rocks,  west  of  Conway,    /^ 
the  distance  of  transport  from  the  nearest  Carboniferous  Limestone  As/j 
and  Millstone  Grit  seems  scarcely  compatible  with  mere  subaerial   J/ 
agency.  ^ 

Again,  when  occurring  on  the  Mountain  Limestone,  the  deposits 
invariably  occupy  deep  depressions  on  its  eroded  surface,  a  contour 
implying  the  removal  previous  to  their  deposition  of  the  whole  of 
the  Millstone  Grit  in  each  individual  locality  ;  but  as  the  sands  and 
chert-beds  of  the  Millstone  Grit  appear  to  have  largely  entered  into 
the  composition  of  the  deposit,  a  certain  amount  of  transport 
appears  indispensable.  The  Millstone  Grit,  in  many  parts  of  North 
Wales,  is  in  a  very  soft  and  friable  condition ;  but  the  local  debris, 
resulting  from  its  subaerial  decay,  does  not  resemble  the  deposits 
under  consideration,  in  which  the  sorting  and  separating  agency  of 
water  appears  manifest  in  the  interstratification  of  various  coloured 
sands  with  laminated-clays  and  tough  pipe-clays  in  well-defined 
beds.  This  arrangement  could  not  have  been  produced  without  the 
agency  of  some  body  of  water,  though  it  is  probable  that  the  several 
masses  of  the  deposit  may  have  been  accumulated  within  separate 
and  limited  areas. 

With  reference  to  the  cavities  in  the  Limestone  containing  the 
clay-  and  sand-beds,  and  the  probable  process  of  their  excavation,  1 
would  refer  to  a  suggestion  I  made  in  describing  the  pockets  at 
Llandudno  (Geological  Magazine,  May,  1865),  that  they  were 
gradually  formed  by  the  slow  dissolution  of  the  Limestone,  and  that 
this  may  have  taken  place  svbseqiiently  to  the  deposition  of  the  mass 
of  the  materials  occupying  them,  after  the  maimer  of  the  excavation 
of  the  sand-pipes  in  the  Chalk  and  Conilline  Crag,  into  which  pre- 
viously existing  superincumbent  beds  appear  to  have  been  gradually 
low^ered. 

The  evidence  in  support  of  this  view  is  various ;  the  point  that 
first  suggests  itself  is  the  difficulty  in  accounting  for  the  excavation 
of  a  deep  cul-de-saCj  complete  on  all  sides,  by  any  ordinary  process  of 
either   marine   or   subaerial   denudation, — us   some  toTc^  nctWo-AVj 


/ 


{K^ 
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directed  seems  requisite  on  any  mechanioal  Uieoiy.  The  effect  ct 
ice,  which  has  been  adduced  to  explain  the  excavation  of  rook  lake- 
baains,  complete  on  all  sides,  seems  scarcely  applicable  to  the- 
present  case,  as  the  walls  of  the  pocket  exhibit  no  evi^tenoe  of 
abrafiion  or  striation,  hut  present  a  smooth  mammillated  snrfiueb 
such  BJB  would  be  produced  by  gradual  dissolution,  and  resembling 
that  of  underground  cavities  in  the  limestone,  which  are  generally 
considered  to  be  due  to  this  process. 

Another  point  to  be  noticed  is,  the  absence  of  rocky  fragments  9t. 
debris,  and  the  striking  dissimilarity  of  the  contents  of  the  pavities 
to  the  Glacial  bods  that  overlie  them.  Had  the  pookets  been 
excavated  by  Glacial  abrasion,  the  entire  clearing  out  of  all  dfibris 
from  the  bottom  of  a  deep  cvl-de-sac  would  be  highly  improbable, 
and,  furthermore,  had  the  pockets  been  at  any  time  opened  and 
exposed,  the  subaerial  accumulation  of  debris  from  the  sides  of  the 
Limestone  hills,  on  which  the  pockets  are  frequently  placed  (aa  for 
example  at  Nant  y  Gumer,  near  Llandudno),  would  soon  have  filled 
them  up.  As  a  rule,  however,  the  pockets  are  occupied  with  the 
white  clays  and  sands,  free  from  stones  and  limestone  fragmenta, 
and  resting  on  these  are  the  Glacial  drifts,  entirely  dissimilar  in 
qplour  and  mineral  character,  and  containing  both  local  and  forugn 
^    boulders. 

A  point  of  analogy  with  the  sand  pipes  of  the  Chalk  is  the  tendency 
to  a  vei-tical  disposition,  or  a  conformity  U)  the  general  shape  of  the 
pockets. of  the  strata  occupying  thom;  instead  of  the  beds  lying 
horizontally  or  nearly  so,  as  they  would  have  done  from  direct  de- 
position in  the  containing  cavities,  they  are  in  some  cases  disposed 
vertically  or  more  generally  with  a  steep  inclination,  dipping  towards 
the  centre;  they  are  also  frequently  disturbed  with  singular  con- 
tortions and  full  of  little  faults  and  slips,  which,  from  the  formations 
being  strictly  confined  within  the  limits  of  the  cup-shaped  cavities, 
appear,  at  first  sight,  difficult  of  explanation ;  if,  however,  the  gradual 
dissolution  of  the  underlying  limestone  is  taken  into  consideration,  the 
singular  arrangement  of  the  beds  is  at  once  accounted  for.  The  strata, 
wim  a  disposition  originally  more  horizontal  would,  in  gradually 
sinking,  conform  themselves  to  the  changing  outline  of  the  slowly 
deepening  cavity.  This  sinking  and  dislocation  is  evident  in  nearly 
the  whole  of  the  examples  before  referred  to.  Mr.  Binney  describes 
the  occurrence  of  an  almost  vertical  mass  of  pebbly  gravel  in  the 
midst  of  a  mass  of  pipe-clay  occupying  a  pocket  at  Caldon  Hill 
Limestone  QiiaiTy ;  and  Mr.  Brown,  in  his  paper  on  the  Drifts  of  the 
Weaver  Ilills  (see  p.  201),  states  that  the  whito  clay  and  sand 
deposits  below  Caldon  Low,  in  the  same  neighbourhood,  betrays  its 
existence  by  docp  sinkings  in  the  surface  of  the  ground.  The  Welsh 
deposits,  near  Llandudno  and  on  Holywell  Mountain,  appear  also  to 
have  sunk  down  since  their  original  deposition,  rendered  evident  by 
their  tendency  to  a  vertical  or  steeply  concave  arrangement,  and 
accompanied  by  the  dislocations  before  referred  to.  The  Irish  beds 
exhibit  similar  evidences  of  altered  arrangement  Mr.  Blake  ob- 
Bervea  that  the  dip  of  the  stratified  clay  varies  with  the  angle  of  the 
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codine  of  the  oontaining  Hmestone  basins,  and  that  the  beds  seem 
lilher  to  Ims  than  fill  the  pookets.  Also  that  the  surfaoe  of  the 
flroand  is  sometimes  depressed  eonformably  with  the  shape  of  the 
basin.  Mr.  Wynne,  in  the  desoriptive  letter-press  aooompanying 
qoarler  sheets  No.  46,  S.E.  of  the  Irish  Survey,  observes,  with 
rsferenoe  to  these  beds,  that  ''  where  the  lignite  appears  at  the  snr- 
&oe,  it  seems  to  have  a  dip  at  a  high  angle  soawwards."  This,  I 
i^iehend,  must  be  an  inclination  from  the  circumference  of  one  of 
^  pocikets.  One  of  the  conditions  requisite  for  the  gradual  dissolution 
sf  tlie  limestone — the  existence  of  undeiground  outlets  for  the  dis- 
diaige  of  the  water,  removing  the  lime  in  solution,  is  always  present. 
lliey  are  noticed  by  Mr.  Blake  and  Mr.  Wynne,  in  oonnection  with 
the  limestone  pockets  in  Tipperary ;  and  by  Mr.  Brown,  at  the  seat 
of  these  deposits  on  the  Weaver  Hills.  In  North  Wales  there  is 
avidenoe  of  the  existence  of  underground  outlets  in  the  fact  that  the 
water  freely  drains  away  from  the  pockets  or  basins,  and  Swallow- 
bflies  are  occasionally  visible  on  parts  of  the  Mountain*  Limestone 
nmge  not  obscured  by  the  deposit  In  the  mining  operations  of  the  dis- 
trict it  is  not  at  all  uncommon  to  break  into  these  cavernous  openings 
in  the  Mountain  Limestone.  At  Olan  Alyn  Mine,  near  Mold,  a  large 
mem  occurs  at  a  considerable  depth,  and  discharges  a  portion  of  the 
nine  water;  and  at  the  Britannia  Mine,  near  Llanarmon,  a  cave 
lined  with  stalactitic  deposits  was  found  at  a.  depth  of  25  yards,  also 
aJibrding  a  passage  for  the  water. 

Perhaps  &e  most  striking  fact  bearing  on  this  point  is  the  occur- 
ence of  great  masses  of  rodeposited  lime,  as  Tiifa  (see  Geological 
Maoazinb,  June,  1866),  at  the  foot  of  the  limestone  range  in  which 
the  pockets  occur.  Near  Caerwys,  in  Flintshire,  in  the  valley  con- 
necting Mold  with  the  Vale  of  Clwyd,  many  hundred  thousand  cubic 
yards  of  Tufa  have  been  deposited  immediately  adjacent  to  a  cavernous 
channel  in  the  limestone  cliff  directed  to  the  neighbourhood  of  the 
pockets. 

A  deposit  of  Tufa  has  also  been  noticed  near  Llangollen,  and  I 
am  informed  by  Mr.  Beckett,  of  Wolverhampton,  that  other  masses 
also  occur,  somewhat  further  removed  from  the  Mountain  Limestone 
range :  viz.,  on  the  eastern  side  of  Wepre  Brook,  in  the  parish  of 
Hawarden,  in  Flintshire,  about  half  a  mile  below  Euloe  Castle,  where 
it  occupies  a  considerable  breadth  of  steepish  bank,  and  is  remarkably 
fall  of  calcified  ferns  and  other  local  plants ;  Tufa  also  occurs  on  the 
banks  of  the  river  Alyn,  at  Gwersyllt,  near  Wrexham.     It  has  been 
already  noticed  that  mixed  and  interstratified  with  the  sand  occupy- 
ing  the  cavities,  occur  beds  and  patches  of  a  very  white  and  smooth  ' 
clay,  resembKng  Kaolin  in  appearance,  the  origin  of  which,  from  \ 
the  mere  mechanical  degradation  of  previously  existing  beds,  seems  . 
difficult  to  account  for,  as  in  its  purity  and  whiteness  it  is  unlike  . 
anything  that  could  have  been  derived  from  the  wearing  down  of  the  / 
Carboniferous  beds.     The  question  suggests  itself  whether  it  may 
not  be  the  insoluble  matter  contained  in  the  limestone,  left  behind   • 
after  the  dissolution  of  the  carbonate  of  lime  and  iron.    The  ^vit^<^ 
limestone  contains  a  small  quantity  of  fiiiioa  and  s\\xxa\\\a^^  V>c\.^ 
VOL.  jv. — so.  xxxru.  *^^ 
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could  not  be  removed  in  watery  solution;  and  if  the  ilocikete  h$sn 
been  excavated  by  the  chemical  dissolution  of  the  lunestone^  wt 
should  expect  to  find  its  insoluble  constituents  left  behind  in  tin 
pockets. 

With  the  object  of  ascertaining  whether  the  beds  of  pure  white 
clay  could  possibly  represent  such  residue,  I  procured  fran  Dr. 
Yoelcker  the  following  analysis  of  the  Carboniferous  LimeBtoiM^ 
forming  the  walls  of  Uie  pockets,  and  of  the  white  day  puilj 
occupying  them  : 

AndlynB  of  lAmesUme  WaU  of  Pocket,  Nani  y  Oamer,  LLamdndmo. 

Moisture  and  combined  water  0-95  k 

Oxide  of  Iron 0*88  (  Soluble  in  very  dihito 

Alumina 0*16  (     Hydrodhkrio  Idd. 

Carbonate  of  Lime  in  a  little  Ma^eaia...  95*68  ' 

$ln^  ^'"^ S^26  )  I««l1lbleiadiht.H^ 

i^r^.::::::::::::::::::::::::::::::;:::::^    J^s    drocuancA^d^S 

100*00 

The  carbonate  of  lime  and  iron  would  be  the  oonstitaenti  re- 
movable in  solution  by  water  charged  with  carbonic  aoidy  wd 
these  we  find  actually  redeposited  in  the  neighbourhood  in  the  ohape 
of  ochreous  Tufa.  The  remainder  would  consist  principally  of 
silica  and  alumina,  with  traces  of  the  other  constituents ;  and  with 
such  insoluble  residue  the  following  analysis  of  the  white  day 
closely  corresponds  : 

Analysis  of  the  White  Clay  from  Pockets  in  Momitain  Idmukm^ 

Nani  y  Gamer,  UandMd$w. 

MoiBture  and  Water  of  combination    9-M 

Oxide  of  Iron. I-i4 

Alumina 9B'iS 

Lime  I'M 

Magnesia    CSl 

Alkalies  (by  difference) ^.  0*66 

SiUca  .^ 60-18 

100*00 

The  proportion  of  silica  is  somewhat  in  excess  of  that  oontained 
by  the  insoluble  residue  of  the  limestone ;  but  as  both  the  day  and 
the  limestone  would  vary  somewhat  in  their  composition^  the  oone- 
spondence  is  as  close  as  could  be  expected  from  the  result  of  a  ain^ 
analysis. 

If  we  suppose  this  white-clay  residue  to  be  gradually  thrown  off 
from  the  sides  and  bottom  of  the  cavities  with  the  dissolution  of  the 
limestone,  the  sands  from  the  Millstone  Grit  deposited  from  abo^ 
and  the  whole  contents  gradually  lowered  as  the  cavities  deepoDb 
we  should  expect  just  such  a  result  as  the  arrangement  observed  a^ 
Nant  y  Gamer,  Holywell  Mountain,  and  the  Weaver  HiUs,  yia^  a 
kind  of  rough  stratification  broken  up,  bent  and  faulted,  and  hece 
and  there  inverted.    The  mass  being  gradually  added  to,  bath  fi^m 
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hdam  ami  o^ota,  accompanied  by  a  oontiniial  smking,  would  aasuma 
jiiBt  that  complexity  of  arrangement  the  beds  display,  which,  at  fint 
Bif^  appears  qnite  unintelligible,  and  which,  I  believe,  no  other 
explanation  will  satisfactorily  account  for.  The  probable  deriTation 
of  these  white-days  from  the  dissolution  of  the  limestone,  suggests 
flie  question  as  to  whether  the  beds  of  pure  white  impalpable  clays,  so 
largely  composing  the  Lower  Tertiaries,  may  not  have  had  a  similar 
ovigin  firom  the  diiMolution  of  the  Chalk  before  being  transported  and 
interstratified  with  other  materials. 
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CABMASTHnrSHIBS. 

9y  Hbnrt   Hicks,   Esq.,  M.D. 

rB  announcement  of  the  discovery  of  a  Hyama-den,  near  Laug- 
hame,  may  possibly  be  of  some  interest  to  those  of  your  readers 
who  may  be  inclined  to  visit  the  bone  caverns  of  South  Wales  during 
the  approabhing  summer.  In  the  autumn  of  last  year  J.  R  Allen, 
Esq.,  of  Albert  Temoe,  B^penf  s  Park,  London,  was  good  enough 
to  said  me  word  that,  during  a  few  days'  stay  at  Laughazne,  he  had 
iifloovered  some  ftiffments  of  bones  in  a  limestone  cavern  known  as 
the  ''Goivgan cave;  adding, at  Hie  same  time,  that  it  was  not  known 
in  the  district  that  any  one  had  hitherto  foimd  bones  tiiere,  or  that 
it  had  ever  been  explored  for  that  purpose. 

Accordingly,  we  arranged  to  meet  there  soon  afterwards,  and 
luring  our  exploration  were  so  fortunate  as  to  obtain  numerous 
fragments  of  bones,  teeth,  jaws,  etc.,  and  at  the  same  time  we  were 
ible  to  satisfy  ourselves  that  it  had  evidently  been  at  one  period 
i  Hysena-den,  until  then  unexplored.  I  have  since  visited  the 
cavern  several  times,  and  exhumed  a  large  number,  of  bones  be- 
longing to  Hyana  speUsa,  Bhinoceros  tichorhinua,  Elephaa  primigenius, 
Eqwu,  Oervua  tarandua,  Cervus  (small  var.).  All  the  bones  were 
forwarded  to  W.  Boyd  Dawkins,  Esq.,  F.ILS.,  for  examination,  and 
lie  has  kindly  determined  the  species,  and  sent  me  the  following  list 
with  some  notes  on  our  joint  collections : — 

Hycena  tpelaay  six  jaws  with  teeth,  also  separate  teeth  and  bones. 
WdnoceroB  tichorinus,  numerous  teeth  and  bones. 
Elephcus  primigeniu8y  six  teeth  (or  parts  of),  portions  of  tusks  and  bones. 
Cervus  tarandua,  shed  antler-guard,  etc. 

■  (small  var.),  jaw,  etc. 
EqMUS,  numerous  teelJ^,  etc. 

He  says,  '*  all  these  remains  were  derived  from  a  Hysana-den,  and 
were  introduced  by  those  animals  in  every  case.  The  lower  jaws 
%re  in  every  case  without  angle  or  coronoid  process,  and  the  Bhino- 
Deoros  humeri,  tibias,  and  radii,  are  gnawed  in  exactly  the  same 
manner  as  those  from  Wookey  Hole.  The  teeth,  also,  of  the  Hysnas 
indicate  every  variety,  from  the  whelp  to  the  adult  iu  the  decline  of 
life.  A  lower  jaw  belonging  to  Mr.  Hicks  shows  remarkably  the 
pssults  of  the  diet  of  the  hysnas  on  their  teeth.    T\i!b  ^cX  oi  \iub 
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two  oonioal  hone-onuhen  is  broken,  and  the  fatginaati  of  faoH 
|diding  down  apon  the  nnanned  gum  have  oanaed  iaflsnunitJon  of 
m  perioflteum.  One  of  the  bynna's  lut  lower  mohtn  eihOwla  Ae 
MOOHOiy  ouBp,  wfaiob  is  but  seldom  developed.  Tlid  nanMiam  of  As 
BhinooBTOB  sre  most  abundant.*' 

l^Le  osTem  is  situated  in  a  Carboniferous  limestone  hill,  caUed 

0(i3'gaii,  abont  two  miles  to  the  south-west  of  Langharae.     T%b 

>  is  about  250  feet  above  sea-level,  and  easily  ■ 
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Tlie  orifice  is  low  and  narrow,  about  fonr  feet  by  three.  From  it  s 
low  tortuous  channel  extends  inward  for  abont  twenty  feet ;  this  ia 
■0  low  in  some  porta  that  it  becomes  difficult  to  pass  in  a  orespin^ 
position.  A  moderately  lofty  chamber  ia  then  entered,  whioh  again 
leads  to  another  and  la^cr  chamber — the  principal  or  cental 
ohamber — about  twenty  feet  wide  by  twelve  in  height  It  theo 
bnmdieH  off  into  two  compartmenta,  a  northerly,  and  a  westerly 
one ;  the  former  extends  inward  for  about  aeven^  feet,  and  the 
latter  about  fifty,  when  both  terminate  in  rather  narrow  fiasiuea. 
Tho  entruTice  channel,  the  two  chambers,  and  the  westerly  com- 
paitmeot,  have  a  very  thick  flooring  of  stalagmite,  whioh  hai 
not  yet  been  broken  throngh.  The  northerly  oompartnuBt, 
therefore,  ia  the  only  one  which  has  been  searched ;  this  wsa 
oovered  over  bat  tlmtly  and  partially,  and  hence  easily  i 
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itale  of  preserratloa.  eeldom,  hiiwei 
dmoet  in  every  iaataivx  ^ving  tmmtgtuk.'kblc'  iudicitiaoi  of  hftTn|[ 
Men  mora  or  lees  gnawed.  Tbere  U  no  evideooa  wTatiiTW  tq  tbam 
JMt  Am  eea  h>»  entered  the  cttTcm  at  any  time  wm  Hwjg  lifcihHtd 
3;  the  liycnn,  nor  hsve  we  finviatile  depoeils  pBrnm^wmtm  jat 
liave  we  found  any  traoee  (rf  ita  having  been  a  luMiB  iMMWiaa, 
ike  Kent's  Hole  and  otbcra.  Nu  worked  inipleiimt^  Wal^  bona, 
ntmed  up  during  our  esplorations  ;  possibly,  hovaWB^  ftrtiwr  dii([- 
pags  near  the  entrance,  or  in  the  chambers,  may  SMjld  taiMB ;  Mt 
ip  to  the  preaeni  time  we  lui\-e  diaoovered  uotkiiJlf  iCflak  Miva. 
BiL  Dtrra^  X«y,  188T. 

I'       VU. — Ok  bomb  nkw  Oopxolitk  Wobkiiiq8  W  Wi'-VMlk 
I  Bj  J.  F,  WiLiiR,  B.A.,  F,G.S.,  *lcL  '       '  "* " ; 

**  [Bad  befiiR  tlie  Tork&bire  Pliiloupttiol  Society,  U^-MC  IMV-I- 

0!f  tlie  evening  before  I  lefl  (^mbridge  last  teim,  I  wm  jfjfmf'm^ 
by  a  tnan  who  brings  me  fossils,  that  acme  naw  ao|inlito  £g- 
;inga  had  been  opened  in  the  Fene.  I  wan  unfortnnatenr  bhUs  to 
riflit  tbe  workingE  then,  bnt  since  my  return  bi  OBnibiM&  I  have 
izploind  them  iucoPn>any  withMr.Monre,  ofSt-OattwriiiAOiJtogB. 
Vhe  mtfcings  are  situate  about  a  mile  from  Upirars,  wkaofc  &• 
iboot  twelve  miles  from  Cambridge,  and  seven  fnm.Kj. 

Upwve  ia  known  to  goologiata  aa  the  nearest  loodity  of  Ae  Ooral- 
ina  Odte  to  Cambridge.  The  bed  differs  from  tba  "8^14^  oon- 
^lonMSte  oed,"  in  being  less  fermginotis,  and  contunJng  mora  lime, 
xobat^  derived  &om  the  Coralline  Oolite.  The  nodnlee  are  mixed 
viA  pebbleii  iriiich  are  picked  ont  by  women  and  children ;  abont  a 
liild  pvt  ia  waste.  Bcdler  washers  are  osed  here  as  at  Sandy,  lite 
waOoaa  ezpowd  by  the  woi^ings  differ  considerably;  the  beit  I 
MTS  aecoi  was  on  the  ocoasioQ  of  my  last  visit  to  the  pita. 
r,  BaifcM^UaekpMtTnil,oft^eoBtaiiiliigbi>iiMofiedd«r,honB.<to.  ■bootllLtia. 

L  I««r«f)ight-ailonndCasnilitM    _ 1     0- 

I.  8nd  (eaUS  bj  the  workmea  SQt)    1     6 

I.  Tnaefditk-eolaiind  Copcolite*      0     t 

I.  Silt      1     8 

L  Tiia  of  dnk  CoDTolhei      „ 1      • 

..  day  (not  pitfoed)       _ „ 

At  another  working — 

Baad      „    eltOin. 

C&pnStie  Teia     _ I     e 

OH^iNunte  (hard  rode}   »     4 

UgU-aalinnd  Saad  aad  Clay    _.    _    

'TheUme  layen  a£  nodules  noticed  in  the  first  aetilaob  «&».>]»- 
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oome  blended  into  one,  but  the  top  layer  diffen  in  the  noduleB,  being 
of  a  much  lighter  color,  and  I  was  informed  that  they  were  less 
valuable. 

The  hard  rock  (conglomerate),  conBisting  of  nodules  and  pebbleB, 
oemented  together  chiefly  by  carbonate  of  calcium,  varies  consider- 
ably, sometimes  being  so  firm  as  to  be  penetrated  with  difficulty ;  at 
other  times  the  coprolites  near  the  clay  are  easily  worked.  The 
Eimmeridge  Clay  is  not  pierced,  as  there  is  no  occasion  for  a  well, 
the  works  being  near  the  river.  Among  the  nodules  there  are  found 
phosphatic  shells,  as  in  the  bed  near  Potton.  They  consist  of  frag* 
mente  of  Ammonites,  (and  some  of  the  nodules  are  marked  by  impres- 
sions of  Ammonite8(  casts  of  brachiopoda,  oonchifera  and  gasteropoda, 
also  remains  of  large  Belemnites  and  OryphcM  dUataia,  composed  of 
carbonate  of  calcium,  occur,  derived  from  the  Oxford  Clay. 

I  have  obtained  the  remains  of  most  of  the  fishes  and  reptiles 
found  at  Sandy. 


Sphmrodmi  gigtu  Ag. 

Oyrodun 

Jtttracanthtu  omatisntnui  Ag. 

I^mothu  gigat  t 


Hybodui  (Spine  and  Sphtnonektu). 
JP>fammodiu  reticutatus  Ag. 
Eihpkodon, 


Of  reptiles,  the  remains  of  PHoaaurus,  lehihyoiauma,  Plesioeaurw. 

BaJcosaurus,  and  a  tooth  of  the  Iqwxnodont  have  been  discovered. 

The  fossils  proper  to  the  bed  consist  of  carbonate  of  calcium,  thus 

differing  from  the  ferruginous  shells  of  the  Sandy  conglomerate  bed. 

Sometimes  masses   of  these  shells  are  found   cemented   together, 

chiefly  in  the  lower  part  of  the  deposit.     There  are  found  lar^i^i* 

sponges,  bryozoa,  serpulaB,  etc. ;  the  commonest  shell  is  Terehratvla 

k  ^  ^  seUa,  of  which  numbers  can  be  obtained  of  the  workpeople,  but  on 

\  examining  the  heaps  it  does  not  appear  to  be  so  plentiful.     I  have 

\       obtained  the  following  species : — 

\  Belemnitety  sp. 

Sealariat  sp. 


'^:.,    J  Otrithium^  sp. 

I\tr50f  sp. 
Nerinea^  up, 
Trochua,  sp. 

Opit  neocomientiSy  d'Orb. 
Cardtum^  sp, 
Oyprma^  sp. 
Trigonia  spinoaa^  Park. 
Fiettn  cottaldiantu^  d'Orb. 

„      Carttronianuiy  d'Orb. 
Janira  neoeomientis,  d'Orb. 
Plicatula  Carteroniana^  d'Orb. 

♦»         >  ''P*         »> 
Oatrea  macropteray  Sby. 
Oainay  sp. 


Mh  nekonellu  Oibbautna^  Sby. 

„  ontidiekotonuh  duv. 

„   paueieoata  f  (probably  new). 

„  dapreaaa. 

„  nuriformia^  Sby. 

Terebriroatra  neoeomienaiat  d'Orb. 
TarebrattUa  oblonga  (small  Tarietj]. 
Terabratula  aella,  Sby. 

„        pralonga^  Sby. 

„         depreaaa^  Lam.* 

«,         hipp<tpHay  d*Orb. 
T.  (  Waldhimia)  tamarindua,  Sby. 

„  caltica^  Mor. 

„  moutontana,  d'Orb. 

Bryozoa^  et€. 

S^rptda, 

SponguB, 


? 


*  The  largest  specimen  of  T.  depraaaa  f  I  have  obtained  is  2*8  inches  long.  2 ' 
inches  in  width,  and  11  inch  in  depth. 

This  bed,  and  the  conglomerate  bed  near  Potton,  appear  to  be  of 
the  same  age,  and  probably,  also,  the  Fauringdon  beds,  viz..  Lower 
}  Oreensand,  containing  large  numbers  of  fossils  derived  from  other 
formsLiioJiB. 


^f fli  €***  — .  Ji 
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VlU. — ^PSRVORATS  AITD   IxPSRFOBATB   BbACHIOPODA. 

By  Thomas  Dathmoh,  F.R.S.,   P.G.S.,  etc. 
(PLATE  XIV.) 

r  answer  to  the  observations  made  by  Professor  King  in  the 
June  number  of  your  valuable  Magazine,  I  am  quite  ready 
to  admit  Hiat  several  veiy  important  points  in  connection  with 
the  shell-structure  and  interior  arrangements  of  the  Spiriferida  have 
•till  to  be  determined,  and  I  am  always  delighted  when  some  new 
light  can  be  thrown  upon  the  subject 

No  one  has  devoted  as  much  time  or  shown  a  greater  degree  of 
ability  in  the  careful  examination  of  the  shell-structure  of  the 
Brachiopoda  than  Dr.  Carpenter  has  done ;  and  I  have  no  hesitation 
in  reiterating  that  I  cannot  doubt  the  trustworthiness  and  accuracy 
of  his  investigations.  Dr.  Carpenter  has  repeatedly  shown  the  abso- 
lute necessity  oi  thin  sections  viewed  with  adequate  microscopic 
power ;  and  it^  therefore,  surprises  me,  that  l^fessor  King  should 
so  often  endeavour  to  throw  discredit  on  that  gentleman's  observa- 
tions, on  the  strength  of  surface-markings  observed  with  a  "  hand- 
magnifier." 

Now,  with  reference  to  Spirifera  ctMrpt  Jato,  Dr.  Carpenter  assures  us 
that,  after  having  carefully  examined  by  the  aid  of  first-rate  instni- 
ments  the  well-preserved  shells  of  several  specimens,  he  found  in  them 
a  total  absence  of  perforations ;  but  that  a  deceptive  appearance  of  dots 
upon  certain  portions  of  the  surface  in  some  examples  may  have  led 
to  the  erroneous  supposition  that  the  shell  ha<i  l>een  pierced  thronjj^h- 
out  by  canals.  Several  stitomente  in  an  interesting  paper  b}'  Mr. 
Meek,  published  in  the  Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  for  December,  18Gf">,  made  Di*.  Cari)ent/^r 
desirous  of  re-investigating  the  subject;  and  con8fK|nently  the  sliolls 
of  several  American  and  British  Spirifers,  resembling  in  shape  our 
well-known  Spirifera  cuspidatay  were  assembled  and  carefully  ex- 
amined. Dr.  Carpenter  publishes  the  results  of  his  investigation 
in  the  July  number  of  the  Annals  and  Mag.  of  Nat.  Hist,  for  tlic 
present  year. 

Some  few  years  ago  Professor  Winchell  discovered  in  the  Carboni- 
ferous rocks  or  **  Burlington  Limestone  "  of  Burlington,  Iowa,  a  shell 
undistinguishable  in  exterior  appearance  from  our  British  examples 
of  Spirifera  empidata,  but  which,  from  presenting  certain  i>eculiar 
interior  arrangements,  had  led  him  to  propose  for  that  and  similarly 
characterized  shells  the  generic  denomination  of  Syringoihijris.^  Now, 
although  Professor  Winchell  has  stated  that  the  shell  of  his  genus 
is  fibrous  and  impunctate  in  all  conditions  and  under  high  powers, 
both  Mr.  Meek  and  Dr.  (yaq)enter  found  very  distinct  perforations 
in  large  portions  of  the  shell  of  Syringothyria  iypa  forwarded  to 
them  hj  Professor  Winchell  himself.* 

>  Prooeedingf  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  January,  1863. 
'  8mNoncB8  of  Mbmoika,  at  the  end  of  this  article  (p.  316),  for  ^Ix.  ^.  ^. 
Jfssk'f  utumfatioM  on  the  BheU-structure  of  SyrvngQihfru, 
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3US  hmidmm/^On  %rmfoti^fiis. 

In  1863,  as  already  stated.  Professor  Winchell  desoribea  (but  does 
not  figure)  his  genus  as  "  a  shell  with  an  elongated  hmge-Uae.  Ven- 
tral valve  with  a  mesial  sinus,  a  very  broad  area,  and  a  narrow 
triangular  fissure  closed  towards  the  apex  by  an  external  oonvex 
pseudo-deltidium ;  beneath  which,  and  diverging  firom  it,  is  another 
transverse  plate  connecting  the  vertical  dental  lamellaR  arched  above, 
and  beneath  giving  off  a  couple  of  median  parallel  lamellae  which  are 
incurved  so  as  to  nearly  join  their  inferior  edges,  thus  forming  a  alit- 
bearing  tube,  which  projects  beyond  the  limits  of  the  j^te  from 
which  it  originates  into  the  interior  of  the  shelL  A  low  median 
ridge  extends  from  the  beak  to  the  anteri(»r  part  of  the  valve ;  doml 
valve  depressed,  without  area,  with  a  distinct  mesial  fi)ld."  But  in 
order  that  the  characters  of  the  genus  should  be  better  understood,  I 
have  figui'ed  in  PL  XIY.  five  drawings  of  Sifringoihyris  %fpa,  for  whk^ 
J  am  indebted  to  Professor  Winchell  himself.  Now,  it  has  been 
asked  by  Mr.  Meek  whether  there  may  not  occur  at  Milleoent  m 
Ireland,  and  elsewhere,  two  closely  siimlar  but  really  very  distinct 
British  types,  confounded  under  the  single  specific  denominatioft  of 
i^.  cugpidata  f — that  is,  one  with  a  punctate  structure,  and  anotiier 
without  it  ;  and  the  examination  of  this  question  by  Dr.  Oaipenter 
has  led  him  fully  to  adopt  Mr.  Meek's  conclusion,  as  I  shall  presently 
explain. 

Professor  Winchell  seems  not  to  have  been  aware  that  the  dia- 
racters  assigned  by  him  to  his  genus  had  been  already  illostiated 
and  defined  by  Professor  L.  de  Kcminck  in  the  Transactions  of  the 
Koyal  Society  of  Liego  for  1859 ;  and,  as  I  made  at  the  time  some 
better  and  enlarged  drawings  from  the  Belgian  specimens,  I  will 
reproduce  them  here  along  with  M.  de  Koninck's  original  figure 
(PI.  XIV.  Figs.  6-9).  These  characters  were  found  to  exist  in  a 
Belgian  example  of  the  Carboniferous  Spirifera  distant.  Pro- 
fessor Winchell  adds :  "  Some  difficulty  exists  in  deciding  on 
the  homology  of  the  transverse  plate  and  fissured  tube  which 
characterize  this  genus  {Syringoihyris),  In  the  ventral  valve  of 
Merista,  especially  of  the  type  of  Camarifun  Hall,  an  arching  lamella  * 
arises  from  the  basal  portion  of  each  dental  plate,  and  the  two  unite 
in  the  mesial  line  of  the  valve,  forming  a  structure  which  Professor 
King,  before  the  separation  of  tliis  genus,  had  styled  the  shoe-liiter 
process — arched  in  front  and  attached  to  the  bottom  of  the  valve 
behind.  In  Spirtfera  grantdifera  Hall,  a  horizontal  tranverse  plate 
stretches  across  the  middle  of  the  beak  of  the  ventral  valve,  con- 
necting the  dental  lamellse  where  nearest  approximated  by  their  in- 
ward curvatures — a  structure  which  probably  represents  the  pseudo- 
deltidium  of  certain  Spirifera^  but  not  of  Oyrtia,  Beneath  this  plate, 
the  ventral  medium  septum  assumes  the  form  of  a  tapering  cone, 
resting  with  its  base  filling  the  cavity,  and  having  the  anterior  part 
of  the  upper  side  marked  by  a  longitudinal  groove  or  slit,  while  the 
posterior  part  sends  up  a  small  vertical  plate  to  the  transverse  plate 
just  mentioned.  In  Syringothyris  the  tranverse  plate  equally  con- 
nects the  dental  lamellse  where  most  approximated,  and  is  somewhat 
arched  upwards  as  in  Mertata,  but  it  does  not  join  the  bottom  of  the 
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^Te  as  in  that  gennB,  nor  is  it  oonnected  with  the  median  septam 
as  in  Sjpmfera  groMiUfera,  Nevertheless,  it  would  seem  that  the 
three  stoactores  are  modifications  of  the  same  elements." 

But  what  is  the  element  thus  modified  ?  Prof.  King  suggested 
that  the  shoe-lifter  process  of  Cleioikyris  caneenirica  is  a  modified  fonn 
of  the  Yentnd  median  plate ;  but  the  wide  separation  of  its  points  of 
origin  from  the  normal  position  of  this  plate  seems  incompatible  with 
sndi  a  conclusion ;  while  in  Syringothyris  and  Spirifera  gramMf&ra 
the  median  plate  erists  independently  of  the  apparent  homologue  of 
the  shoe-lifter.  Mr.  Billings,  whose  observations  are  generally 
marked  by  extreme  sagacity,  regards  the  shoe-lifter  "  as  an  abnormal 
form  of  the  pseudo-deltidium  that  occurs  in  some  Spirifers,"  This  is 
the  relationship  pointed  out  above ;  and  there  seem  to  exist  good 
morphological  reasons  for  regarding  the  fistuliferous  arching  plate  of 
Sffrmgoihyris  as  a  modified  pseudo-deltidium.  But  to  what  does  the 
latter  structure  appertain?  In  JKmato,  Syringothyris,  and  certain 
Spirifera  its  relation  to  the  dental  plates  suggests  that  it  may  be  an 
out-growth  of  those  parts.  The  dental  plates  are  amongst  the  most 
hefeeromorphous  structures  of  the  ventral  valve.  From  a  normal  erect 
position,  diey  become  approximated  along  the  ventral  margins  in 
many  Spirifera  and  other  genera,  while  in  Pentamerua,  OrtftMiiia, 
and  Camaraphoria,  this  approximation  results  in  complete  union,  and 
in  Lqpkma  in  the  formation  of  the  saucer-shaped  process  of  the 
ventral  valve.  They  also  vary  excessively  in  longitudinal  develop- 
ment. In  many  Spirifera,  moreover,  there  is  an  evident  indication 
of  a  longitudinal  folding  of  the  dental  plates,  producing  on  one  side 
or  the  other  a  longitudinal  laminar  process,  which,  under  an  extra- 
ordinary development,  may  coalesce  with  some  neighbouring  part. 
While,  therefore,  the  shoe-lifter  process  of  Merista,  and  still  more 
the  fistuliferous  diaphragm  of  Syringothyris,  may  be  but  modifications 
of  the  false  inner  deltidium  of  Spirifera  grantdifera,  the  three 
structures,  accidental  among  Palliobrancbs,  may  be  but  mere  out- 
growths of  the  essential  and  typical  parts  known  as  dental  plates." 

Such  is  Professor  Winchell's  description  of  his  genus  Syringo- 
thyris, and  it  would  be  very  desirable  if  any  gentlemen  who 
possess  good  examples  of  Sp.  cuspidaius  would  cut  some  of  them  as 
shown  in  Fig.  11  of  our  Plate,  so  as  to  see  how  far  they  may  agree 
or  di£fer  from  Syringothyris, 

I  would  also  refer  the  reader  to  some  extremely  interesting  obser- 
vations upon  this  subject  recently  published  by  Professor  J.  Hall, 
in  vol.  iv.  pp.  252-257  of  his  Palseontology  of  New  York,  and 
from  which  I  will  here  give  the  following  extract.  "  If  again  we 
look  at  the  characters  of  Spirifera  alia,  an  analogue  or  representative 
of  Spirifera  cuspidata,  we  have  many  points  of  similarity  with  one  or 
more  species  in  the  rocks  of  the  west  and  south-west  (America) 
which  are  usually  referred  to  a  higher  position.  The  high  area,  and 
the  tranverse  concave  septum,  which  is  not  a  true  pseudo-deltidium, 
allies  it  with  Sp,  textus,  in  which  we  find  similar  features.  In  Sp.  alta 
there  has,  probably,  been  an  external  convex  pseudo-deltidium^  axi!^ 
between  this  and  the  septum  closing  the  fisauie,  \ikexQ  \\a&  \)«a\^  ^ 
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nanrow  space.  This  septum,  whioh  is  an  extension  of  the  dental 
lamellaB,  has  been  thickened  or  expanded  in  the  inner  aide,  as 
shown  by  casts  of  the  ventral  yalve,  and  in  seyeral  specimens  there 
is  a  narrow  semi-cylindrical  depression  extending  nearly  to  the  beak 
of  the  valve.  In  comparing  this  with  Sp.  ieztua,  we  find  similar 
conditions,  or  more  properly  an  extension  or  amplification  of  the 
same  features.  In  that  species  there  is  a  convex  arching  paendo- 
deltidium,  thongh  rarely  preserved  in  the  specimens ;  beneath  this 
there  is  a  concave  septum,  and  upon  the  inner  faoe  of  this  there  is  a 
tubular  callosity  ;  or,  in  other  words,  the  inner  laminse  of  the  septum 
become  fistulose,  and  enclose  a  cylindrical  or  sub-cylindrical  space, 
which  extends  from  the  base  of  Uie  septum  to  near  the  aipex,  of  the 
valve.  But  more  usually  the  laminsB  appear  to  be  separated,  and,  ex- 
tending inwards,  are  recurved,  their  edges  sometimes  joining  to  form 
a  tube,  but  more  frequently,  perhaps,  the  margin  of  each  one  is  re- 
curved upon  itself,  leaving  the  tube  with  a  slit  along  the  lower  side. 
In  some  instances,  however,  these  extensions  from  the  inner  iaoe  of 
the  septum  continue  to  the  bottom  of  the  cavity,  and,  joining  the  ex- 
ternal shell,  leave  a  quadrangular  tube  instead  of  a  cylindrical  one. 

**  If,  in  its  full  development,  the  presence  of  a  septum  and  internal 
tube  be  regarded  as  of  generic  value,  then  we  have  in  Sp.  aUa  the 
same  appendages  in  part,  or  in  a  partially  developed  condition,  the 
distinct  tube  only  being  wanting.  But  had  we  the  means  of  ex- 
amining the  internal  characters  of  the  ventral  valves  of  all  the  species 
of  Spirifers,  wo  should,  probably,  find  graduations  from  the  solid 
filling  of  the  rostml  cavity,  with  a  greater  or  less  extension  of  shelly 
matter  in  the  form  of  a  septum,  in  the  fissure  occupying  a  narrow 
space  in  its  apex,  till  we  reached  the  development  observed  in  S,  dU<i 
and  S,  texttis,  etc."  It  is,  therefore,  quite  evident  that  much  more 
investigation  with  reference  to  the  shell-stnicture  of  Spirifers,  as  well 
as  to  their  interior  arrangements,  will  bo  required  before  they  can 
be  all  definitely  divided  into  groups  or  genera.  After  a  minute  ex- 
amination of  several  specimens  of  Spirifer,  agreeing  in  shape  with 
Sp,  ctispidaia,  and  occurring  at  Millecent  in  Ireland,  Dr.  Carpenter 
has  found  that  in  one  example  the  entire  shell  was  unquestion- 
ably imperforate,  while  in  others  from  the  same  locality  certain 
parts  are  unmistakeably  perforated,  although  large  patches  remain 
free ;  and  that  in  these  last  named  shells,  as  seen  in  Fig.  11,  the  two 
dental  plates  or  lamella)  are  connected  by  a  transverse  plate,  under 
which  is  situated  an  incomplete  tube,  similar  to  the  one  described 
by  Professor  Winchell  as  peculiar  to  his  genus  Syringoihyrie,  In 
the  imperforate  specimen,  on  the  other  hand,  he  finds  the  dental 
lameUffi  to  bo  unconnected  by  any  transverse  plate,  and  the  tube  of 
Syringothyria  to  be  altogether  absent. 

The  next  point  alluded  to  by  Professor  King  has  reference  to 
the  Oyriina  heteroclita.  It  is  quite  true  that  in  the  Annals  and 
Mag.  of  Nat.  Hist,  for  August,  1846  (not  1864)  Professor  King  did 
describe  the  septa  and  dental  plates  in  this  species,  and  did  also 
announce  that  the  valves  were  distinctly  perforated,  and  I  much 
.regret  having  inadvertently  omitted  to  state  this  in  my  Monograph, 
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wai*mwlMkQnktkmItfMj9fd^^  ImiiiftttieanetiuiftiB 
tlio  iie^  to  add  that  M  wi^M  18il  both  Mr.  Boaohu^ 
wwe  if«U  aeqiMMitad  with  the  mtamal  AirantaBi  of  die  ^venkd 
i«Ito  of  this  ^Wiciee,  as  well  as  of  €1  Itenartf t,  for  ife  had  iband 
^MwhnMie  ahoiriBg  the  poeilioii  €i  the  aeiitiim  nd  dentel  plirtaa  in 
tn  expellent  elate  of  yoeoifatioii  in  uie  Devonian  qnarriea  of 
VSerqpiee  in  the  Boulonnau,  and  it  wae  from  thoae  apeeinwna  that  the 
Igaica  ginn  in  mj  Monogiaph  were  drawn.  1  wae  noft»  oonee- 
foenthri  indebted  to  riotomx  Sing  fi>r  the  infomiation  I  pooeeaMd 
i|ionttdeaal(jeot;  but  am  exoeedii^y  g^  to  leam  that  he  baa  diih 
eovered  Yeot^g;ea  of  apind  ooila  in  Cji^^Sm  ieUroeUa,  aa  I  had  not 
hiflievto  been  10  tetiniate  aa  to  aee  them  in  aiqr  of  the  many  Bpeoimena 
-of  ihfb  qteoiea  I  had  obtamed.  I  may  alao  here  repeat  that  I  atiU 
adheie  to  the  opinion  exparoeeod  in  my  Monoeraph,  namely,  thaft»  «n- 
til  anffloient  proof  to  tte  oontrary  oen  be  aadnoed,  I  must  onntinqa 
to  oonaider  Q,  eartamaria  and  CI  wepitma,  as  refbRaUe  to  the  aame 
gniqp  a»  that  ^piged  by  C.  heUroMa  and  C  JDemaM,  and  that  they 
appaiently  all  poBaoea  a  perforated  ahell-atniotiire. 

KDPLAKATIOK  OF  FLATS  XIY. 

F||f.  1-6.  SifHitfotkjfrit  iifpa^  fnm  dnwingi  eoamniiiaated  hf  Tnfmm  "WiaciielL 
1.  Donil  TiH«  (flMt)*  t.  IK  doml,  ▼.  wntnl  TdvM^  L  Um  m- 
diflilivthekiigtfaaBdpoKtioaofUiedeitel^rtM.  S.  Dontlaad 
put  ortl»  vntoil  ytlwt  ■eea  in  profile,  i.  jBatk  of  TWtad  valTe 
pirtlT  dMtrojed ;  «.  ana,  L  dental  platet  or  lameOny  t,  tobe  in- 
complete, r.  menal  ridge.  5.  Section  throogh  A3.  The  wame 
letten  rdTer  to  aame  parts. 

Figs.  6-9.  SffinyoihifrU  f  ditUmt^  Sow^  from  the  GarboniferooB  limtatone  oCVii^  in 

Belgium.  6.  Part  of  the  beak  of  yentral  TalTO,  seen  firom  the 
hacx,  and  after  Professor  L.  de  Koninck's  original  fifiore,  published 
in  1859.  7«  8,  9.  My  drawings  from  the  same  specimen,  enlarged. 
7.  ib«a  and  pesndondeltidium.  8.  The  same  yiewed  Arom  the 
opposite  side,  the  shell  forming  the  back  of  the  Tentral  Talre 
being  remored  so  as  to  show  the  shape  and  position  of  the  dental 

?lates,  as  well  as  the  position  of  the  transrerse  plate  aod  tube.     9. 
*he  same  seen  in  rront;  the  area  and  pesudo-deltidium  being 
foreshortened. 
Fig.  10.  8}fringMyru  cutpidata^  er  typ9  ?  from  Millecent,  Irehind. 

11.  „  „        from  same  locality.    A  transrerse  section  of  the 

beak  haying  been  cut  through  by  Dr.  Carpenter  to  show  the 
position  of  3ie  dentsi  plates,  transrerse  plate,  and  incomplete  tube, 
as  seen  in  the  American  specimens  of  Sprmffothyris  typo.  In  this 
specimen  portions  of  the  shell  were  poforated,  while  other  parts 
were  firee.  Indioatious  of  the  spin!  coila  may  here  also  be 
perceived. 


I. — Oh  the  Punotatb  Shell-stbuctubb  of  Stbinoothtbis.  By 
F.  B.  Mbbk,  (from  SiUiman*8  Ameriean  Journal  of  Science  and  Arte, 
May,  1867,  p.  407). 

HAVING  recently  examined  Professor  Winohell's  lypes  of  his  genus 
Sifringaikyrie,  whidi  he  was  so  kind  as  to  loan  me,  I  find  them  all, 
with  tlM  exception  of  two  silicified  specimens  (showing  no  strufiAxn^'^^ 
dieiimeHif  pmuiate.    It  is  probable  that  Profesaoi  Yfii»ibtS3L\A&.\uK^- 
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pened  to  examine  ohippiiigs  firom  speoimens  not  in  a  conditiofi  to 
$how  the  punctures.  1  have  likewise  ascertained,  since  the  publioa^ 
tion  of  my  former  paper  on  this  subject,  that  Spirifer  proptwymi, 
Hall,  and  S.  HannibaUnBis,  Swallow,  both  nearly  like  8.  euapidiilm, 
haye  a  clearly  punctate  structure,  and  hence,  probably  belong  to  the 
group  8yringoAyri$, 

I  have  just  read  a  letter  from  Mr.  Davidson,  written  to  Mr. 
Worthen,  in  which  he  quotes,  from  a  letter  to  him  from  Dr.  Car- 
penter, a  paragraph  giving  the  results  of  his  examinations  of  speci- 
mens of  iSyringothyris,  and  of  the  same  Irish  shell  examined  by  me 
(and  at  one  time  supposed  to  be  Spirifer  cuipidaim).  These  diip- 
pings  were  sent  over  by  Mr.  Worthen,  at  Mr.  Davidson's  request, 
some  little  time  back.  Dr.  Carpenter  says  he  finds  the  S^ngcikffris 
(that  from  Floyd  Co.,  Indiana,  I  suppose),  distinctly  punciate,  the 
punctures  being,  as  I  stated,  small  and  scattering.  The  cbippingB 
firom  the  Irish  specimen  sent  over  to  Mr.  Worthen,  with  the  name 
8,  eu9pidatu8  attached.  Dr.  Carpenter  also  found  to  be  punctured, 
though  the  punctures  are  not  so  clearly  seen  as  in  the  other.  Chip- 
pings  of  iS.  Bubeuspidatus,  Hall,  sent  by  Mr.  Worthen,  he  says  are  not 
in  a  condition  to  show  the  structure. 

At  the  time  of  writing  Dr.  Carpenter  had  evidently  not  received  a 
package  of  chippings  I  had  sent  him,  containing  specimens  of  8.  sii(- 
cwpidatuSy  showing  the  punctures  clearly.  He  says  these  examin- 
ations of  the  structure  of  Syringothyris  confirm  its  generic  or  sub- 
generic  differentiation,  established  upon  other  characters,  and  that  the 
Irish  specimen,  ho  believes,  belongs  to  this  group.  He  is  still 
confident,  however,  that  the  true  S,  cuspidatus  is  not  a  punctate 
shell,  which  you  will  remember  I  had  not  supposed  to  be  the  case. 
I  never  doubted  or  questioned  the  accuracy  of  Dr.  Carpenter's  con- 
clusions on  that  point,  and  there  is  no  microscopist  living  in  whose 
results  I  have  more  confidence  than  in  his. 


II. — On  the  Tkbtiaby  Volcanic  Kocks  of  the  British  Islands. 

By  Archibald  Grikie,  Esq.,  F.R.S.,  F.G.8. 

[Abfitract  firom  the  Proceedings  of  the  Royal  Society  of  Edinburgh,   1866-67, 

Tol.  vL  p.  71.] 

THIS  paper  was  in  continuation  of  the  series  of  memoirs  on  the 
volcanic  rocks  of  Scotland  previously  read  by  the  author  befora 
the  Society,^  and  contained  the  first  portion  of  the  results  of  a  survey 
of  the  western  region,  extending  from  the  south  of  Antrim  to  the 
north  of  Skye.  llie  districte  more  especially  dwelt  upon  were  the 
islands  of  Mull,  Eigg,  and  Sta£fa.  After  alluding  to  the  writings  of 
previous  geologists  upon  these  tracts,  more  particularly  to  the  dis- 
covery by  the  Duke  of  Argyll  of  Tertiary  leaves  under  basalt  at 
Ardtun  Head,  in  Mull,  the  author  remarked,  that  up  to  this  time  the 
great  mass  of  volcanic  rocks  in  the  Western  Islands  has  been  usually 
regarded  as  of  Oolitic  age — an  opinion  in  which  he  himself  had 
shared.     His  object  in  the  present  communication  was  to  show  that 

'  Sec  Froeeedings,  it.  309,  MbZ,  5^1^  «xid  TranMctions,  toL  xzii.  633. 
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as  JtffodB  Moll  and  the  acyoinmg  ialeta  this  opnkm  was  erroneoiis, 
tliat  the  enormous  Tokanks  aocnmiilations  of  these  islands  belonged 
in  leality  to  the  Miocene  period,  and  that,  in  all  likelihood,  the  long 
ohain  of  basaltio  masses,  extending  from  the  north  of  Ireland  along 
the  west  ooast  of  Scotland  to  the  Faroe  Islands,  and  beyond  these  to 
Iceland,  was  all  empted  during  the  same  wide  intervtd  in  the  Ter- 
tiary period. 

The  nature  of  the  volcanic  products  was  first  sketched.  It  was 
shown  that  the  two  great  classes  of  recent  lavas — ^the  basaltic  and 
the  traohytio— were  well  represented  among  the  Western  Islands, 
and  that  the  basaltic  series  was  on  the  whole  the  older,  since  it  was 
found  to  pass  under  massive  sheets  of  pale  grey  and  blue  daystones, 
clinkstones,  and  porphyries  belonging  to  the  traohytic  group.  In 
addition  to  these  lava-form  rocks,  masses  of  coarse  volcanic  agglome- 
rate occurred,  along  ¥dth  beds  of  tuff  and  peperino. 

The  manner  in  which  these  various  vcdcanic  rocks  occur  in  Mull 
and  Eigg  was  next  described.  It  was  shown  that  the  leaf-beds  of 
Aidtnn,  which  are  known  by  their  fossil  contents  to  be  of  Miocene 
age,  lie  near  the  bottom  of  the  whole  volcanic  series,  and  that  above 
them  comes  a  series  of  trap-beds  between  3,000  and  4,000  feet  in 
thickness.  Throughout  this  enormous  mass  of  bedded  igneous  rock, 
layers  of  ash,  often  abounding  in  Chalk-flints,  are  interstratified,  and 
in  one  part  of  the  cli£&  of  Inimore  of  Garsaig  a  bed  of  flints  twenty- 
five  feet  thick  lies  between  the  dolerites.  Thin  lenticular  seams  or 
nests  of  coal  likewise  occur,  but  those  only  occupy  small  pond-like 
hollows  of  the  original  surface  of  the  trap  beds,  and  are  overlaid 
directly  with  trap.  They  are  sometimes  excellent  in  quality,  and 
occasionally  three  feet  in  thickness;  but  they  rapidly  die  out  in 
every  direction.  There  is  thus  no  probability  that  the  Tertiary  coal 
of  the  Western  Islands  will  ever  come  to  be  of  commercial  im- 
portance. 

Proofs  of  the  long  continuance  of  volcanic  action  among  these 
islands  are  afforded  by  the  great  thickness  of  the  successive  sheets 
of  igneous  matter,  which  in  one  mountain  alone — Ben  More — reach 
a  depth  of  3,185  feet  without  revealing  either  the  actual  bottom  or 
top  of  the  series.  Another  and  striking  piece  of  evidence  on  this 
subject  is  given  by  the  well-known  Scuir  of  Eigg.  That  island 
consists  of  nearly  horizontal  sheets  of  dolerite,  like  those  of  Mull, 
resting  unconformably  upon  Oolitic  rocks.  After  their  eruption, 
they  must  have  been  long  exposed  to  the  wasting  agencies  of  the 
atmosphere.  A  valley  was  cut  out  of  them,  and  its  bottom  was 
watered  by  a  river,  which  brought  down  coarse  shingle  and  sand 
from  the  distant  Cambrian  mountains  of  the  north-west.  These 
changes  must  have  demanded  a  lengthened  lapse  of  time,  yet  they 
took  place  during  an  interval  in  the  volcanic  history  of  the  island. 
The  igneous  forces  which  had  been  long  dormant  broke  out  anew, 
and  poured  several  successive  coidSes  of  vitreous  lava  down  the  river- 
bed. In  this  way  the  channel  of  the  stream  came  to  be  sealed  up. 
But  the  same  powers  of  waste  which  had  scooped  out  that  channel 
continued  their  operation.     The  hiUs  which  had  \)0\iiidL^  ^<^  ^^^-^ 
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orambled  away,  and  the  lava-onrrents  that  filled  the  xiver-bed,  being 
much  harder  than  the  surrounding  rocks,  were  enabled  in  great 
measure  to  resist  the  degradation.  Hence  the  singular  result  now 
appears  that  the  £[>rmer  hills  have  been  levelled  down  into  slopes 
and  valleys,  while  the  ancient  vsdley  occupies  the  highest  ground 
in  the  neighbourhood,  and  its  lava-current  stands  up  as  tlie  well 
known  precipitous  ridge  of  the  Scuir  of  Eigg.  The  gravel  and  drifi- 
woo<l  of  the  old  river  are  still  to  be  seen  under  the  rock  of  the  Scuir. 

The  author  then  proceeded  to  point  out  the  possible  oonneotioii 
between  these  Tertiary  volcanic  rocks  and  the  metamorphiam  of 
di£ferent  parts  of  the  West  Highlands.  He  showed  that  in  Mull, 
under  Ben  More,  the  volcanic  rocks  themselves  give  signs  of  having 
been  subjected  to  a  process  of  metamorphism,  and  that  tfaej  are 
associated  there  with  masses  of  syenite,  like  those  of  Baasaj  and 
Skye.  Macculloch  pointed  out  that  the  syenite  of  the  two  latter 
islands  was  later  than  the  Secondarv  rocks  of  that  district ;  and  there 
now  seems  to  be  a  strong  probability  that  it  will  turn  out  to  be  of 
Miooene  age.  Parts  of  that  syenite  are  true  granite,  while  the  liaa 
around  it  has  suffered  an  extensive  metamorphism.  It  will  be  an 
important  addition  to  our  knowledge  of  the  history  of  metamoiphio 
action,  if  the  alteration  of  the  Secondary  rocks  of  the  Hebrides  is 
eventually  shown  to  be  connected  with  the  evolution  of  volcanio 
rocks  during  the  Miocene  period. 

The  wide  extent  to  which  the  British  Islands  were  affected  by  the 
Miocene  volcanos  of  the  west  was  then  referred  to.  That  extent  is 
not  to  be  measured  by  the  area  at  present  covered  with  Tertiaiy 
volcanic  rocks,  nor  even  by  the  area  which  these  rocks  may  have 
originally  overspread ;  but  from  which  subsequent  denudation  has 
removed  them.  From  the  great  volcanic  ridge  running  through 
Antrim  and  the  Western  Islands,  thousands  of  trap-dykes  diverge 
in  a  south-easterly  direction.  They  become  fewer  as  the  distanoe 
from  tliat  bank  increases,  yet  they  extend  as  far  as  the  coast  of 
Yorkshire.  No  single  dyke,  indeed,  has  been  traced  across  the 
country  from  sea  to  sea ;  but  there  can  be  little  doubt  that  they  all 
belong  to  one  series.  They  cut  through  all  the  formations  up  to  and 
including  the  Chalk,  and  they  likewise  traverse  the  older  portions  of 
the  Tertiaiy  volcanic  rocks.  They  must  thus  be  of  Tertiary  age,  and 
belong  to  that  series  of  igneous  masses  described  in  the  present 
paper.  They  do  not  usually  run  along  lines  of  fault ;  on  the  con- 
trary, they  are  found  to  cross  faults  of  fifty  fathoms  and  upwards 
without  being  deflected.  Their  evenness  and  parallelism  show  that 
they  must  have  ascended  through  fissures  prepared  for  them  by 
subterranean  movements.  Thus  we  learn  that  in  Tertiary  times  the 
greater  part  of  Scotland,  the  north  of  England,  and  the  north  of 
Ireland,  were  cracked  by  earthquakes,  and  that  liquid  lava  rose 
through  the  hundreds  of  parallel  rents,  perhaps  in  some  cases 
actually  reaching  the  surface. 

The  last  section  of  the  paper  was  devoted  to  an  account  of  the 

denudation  of  the  Tertiary  volcanic  rocks.     It  was  shown  that  wide, 

deep,  and  long  valleya  have  \)eeii  excai^^ib^  out  of  the  horioontal 
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SL — ^DaacBipnoH  ns  la  Flou  FoaanjB  nu  PBrnun  ivAQS  du 
TBRAnrCMrAOisDuHAnTAUT,  PABEuGunOoxMAHB.  BznvaOea*. 

r[S  diort  but  intereating  menioir  on  ihe  fiMail  flora  of  ibeOMar 
oeooa  atrata  of  Hainacut  la  well  deaerring  the  attentioia  of  fha 
itadflnt  of  fbaaQ  botanv*  The  iemaina  fbimd  St  La  Loari^  oonaiai 
a  mmxj  oonea»  generally  well  preaenred,  fragmenta  of  wood,  pieoioa 
if  xeanny  and  inawwi  of  lignite  and  email  roota,  oompletely  oar? 
boBiaed ;  and  their  airangement  indioatoa  a  tranqnU  depoait  Hie 
itifldng  feature  of  thia  flora  10  that  it  appeara  oompoeed  almoat 
ssdnaively  of  Coniferm  and  Oyeadea,  and  like  other  Gretaoeoos  florae 
ioea  not  porneea  any  speoies  common  to  other  floras  of  the  same 
)eriod9  and  difiers  entirely  from  that  of  Aix-la-Chapelle,  only  thirty 
ieagnea  distant ;  not  one  of  the  twenty  species  of  Canifera  found 
theore  being  identical  with  any  of  the  eight  speciee  desCTibed  from 
Im  Lonvi^re, — ^the  flora  of  Aix-la-ChapeUe  presenting,  aooording  to 
iln  Coemans,  a  yomiger  aspect,  in  oontaining  some  species  of  SeqwAa^ 
md  not  any  Gycad.  The  recent  addition  of  a  Gycad  to  the  British 
Qietaoeoas  flora  is  interesting. 

M.  Ckwmans  considers  that  the  fossil  flora  of  Hainaolt  contains 
^pes  or  intermediate  forms  which  connect  certain  genera  of  Ccmftra  \ 
tuna,  his  jPimia  Gt>ni€(t  is  intermediate  to  Abie%  and  Ceims ;  the  P. 
Sadstai  connecta  SirobuB  with  Pina$ter;  and  the  PmtM  S^eeri  and 
hfrt$aa  form  a  tranaitian  from  Cemhra  to  StrcHnu.  At  page  17 
U.  Coemana  retains  ZamUs  maerocephaluB  and  Z.  ovaiuMf  both  whioh 
Ifr.  Oairothers  haa  shown  to  belong  to  Pmiie$  (Geol.  Mao.,  Yol.  lH. 
p.  6S6),  and  are  not  Oretaoeons/  bat  Lower  Eocene  foasila. — J.  IL 


IV. — ^NoTKS  OK  soKs  Tbiassio  Cbustaoea  from  Sttbia.     By 
Professor  A.  E.  Bkuss,  For.  Gorr.  O.  8. 

[Piroceed.  Imp.  Geol.  Instit.,  Yieima,  January,  15th,  1867.] 

from  the  inferior  Triaasio 
-west  of  Styria,  occurs  aa  im- 
jroasinnn  witili  fine  concentric   stri»,  not  milike   the  leaiT^^  ^ 
9agiUmria,  with  a  triADgnhu*  notch  prodooei  ^y  ^Ic^  ubi^axa&isa  ^  m 


ABFIBOCAEia  TBUSSIOA,  Beuss, 
"'     limestone  west  of  Anasee,  north-w 
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roftral  portion  originally  limited  by  farrows,  as  in  the  graiera  Pebo« 
earU,  Salt.,  and  Diteinoearis,  Woodw.  It  most  be  remarked  ttiat 
all  other  forms  of  Phyliopads,  tiie  actually  living  genus  Apu$  excepted, 
are  Palaeozoic.  A^^idoearia,  Beuss,  stands  next  to  Di$cimoean$, 
Woodw. 

Hah/eins  dongaUif  Benss,  firom  the  same  limestone, — a  dorsal  can- 
pace  badly  preserved.  The  three  or  four  species  of  the  Poecilopod 
genus  Halydne  at  present  known,  all  belong  to  the  Gondufeioiis 
Limestone,  or  to  the  Inferior  Eeuper. 

Oifikere  fraiema,  Beuss,  from  the  shales  of  BaiU  Carinthia,  whidi 
also  abound  in  plants.  Decapod  Crustacea,  and  fishes.  Isolated  valves 
of  an  Ostraood,  nearly  related  to  Oifihere  Biehteriana,  from,  the 
Zechstein,  are  of  some  interest  as  being  the  earliest  remains  of  tiiia 
Crustacean  stated  to  occur  in  the  Alpine  Trias. — [Coui^t  M.j 


y. — ^DlK  BlVALVEN   VKD  DIB  EcHINODEBMEK  DBS  BrAUNEK  JuBA  VOH 

Balin.     By  Dr.  Gustav  C.  Laubb.     Wien,  1867. 

rBSE  two  papers  by  Dr.  Laube  are  in  part  a  continuation  of  the 
palssontological  researches  commenced  by  Professor  E.  Suees, 
on  the  fossils  of  the  Brown  Jura  of  Balin,  in  Poland.  The  papers 
contain  descriptions  and  carefully  prepared  illustrations  of  the  Eehkuh 
derms  and  bivalve  shells  found  in  the  Lower  Oolite  of  that  locality, 
and  are  interesting  as  showing  the  wide  range  of  some  species  of 
the  Oolitic  fauna.  Five  species  o^  Eehtnoidea,  belonging  to  the  genera 
Clypeus,  CoUyriteSf  Echtnohrisaus,  HyhodypuSy  and  Holedypua,  are 
common  to  Balin  and  the  Lower  Oolites  of  England.  Of  the  Canehi' 
fera  about  seventy  species  from  Balin  have  been  identified  by  Dr. 
Laube  as  occurring  in  the  Inferior  and  Great  Oolite  and  Combrash  of 
England.  The  curious  genus  Elignius  of  Deslongchamps  is  repre- 
sented by  two  species,  and  under  Carddodonta  of  Stolitczka,  are 
included  certain  forms  placed  by  Sowerby  and  Miinster  in  laoeardia. 
The  genera  Tancrediaj  Sowerbyay  and  Qresslya  are  also  represented. 

J.  M. 

VI. — ^NoTBS  ON  A  Nbw  Gbnus  OF  FossiL  Cbustacba.   Bj  F.  B.  Mbxk. 

ANEW  Crustacean.,  from  the  Coal-measures  of  lUinois,  was 
described  in  1865,  by  Messrs.  Meek  cuid  Worthen,  under  the 
name  of  Belinurus  Dana ;  it  diflfers,  however,  in  some  respects  finom 
the  characters  usually  assigned  to  that  genus.  Having  since  seen 
the  paper  by  Mr.  H.  Woodward  on  the  Structure  of  the  Xiphomtra 
(Quart.  Joum.  G^ol.  See.,  Vol.  xxiii.),  in  which  that  group  is  now 
divided  into  three  genera — Mr.  Meek  has  been  led  to  refer  his 
Belinurus  Dana  to  a  new  genus,  holding  an  intermediate  position 
between  Belinwus  and  Prestwichia ;  for  this  he  proposes  the  name 
EuproapSf  in  allusion  to  the  anterior  position  of  its  eyes.  This  form 
is  at  once  distinguished  from  the  now  restricted  genus  BelinumB,  by 
its  anchylosed  abdominal  segments  and  the  anterior  position  of  its 
eyes,  as  well  as  by  the  more  oval  or  sub-circular  outline  of  its  abdo- 
men.     From  Prestmehia^  wltli  which  it  more  nearly  agrees  in  genenl 
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form,  as  well  as  in  its  anchylosed  segments,  it  differs  remarkably  in 
having  the  area  enclosed  by  its  eye-ridge  (glabella)  comparati'vely 
smally  and  of  a  qnadrangakr  form,  with  the  eyes  situated  far  for- 
ward at  its  anterior  lateral  angles. — Amer.  Jour,  Science,  and  Art$, 
Kay,  1867. 


jBifl  VUB^W^S. 


L — ^Bbuqulb  Aquitanicjs  :  Bsing  oontribtjtions  to  thk  Aboobo- 

LOOY  AKD  PALiBONTOLOOT  OV  P^RIQOBD,  AND  THS  ADJOINING   PbO- 

TDfOiB  OF  Southern  France.  Bt  Edouard  Lartst  and  Hsmbt 
Chbistt,  Edited  by  Professor  T.  Bupert  Jones,  F.G.S.,  etc.,  eto. 
(Third  Notice.) 

IN  referring  again  to  this  important  woik  we  ha^e  only  to  state  that 
Part  lY.  maintains  the  high  character  for  which  the  three  pre- 
TionB  Numbers  were  distinguished*  The  six  plates  now  issued 
are  devoted  to  figures  of  stones,  used  as  mortars,  to  flint  cores  from 
which  flakes  have  been  struck,  and  to  a  further  series  of  deverly- 
oarved  Beindeer-hom  weapons.  The  figures  of  animals,  engraved 
upon  some  of  these  remains,  possess  great  merit;  especially  we  would 
notice  the  carving  of  a  deer  on  B.  PI.  viL  et  viii.,  fig.  6. 

Ohapter  HL  is  devoted  to  a  notice  of  the  chief  Geological  features 
of  the  valley  of  Vezfere,  and  the  bordering  country,  accompanied  by  a 
sketch-map  and  section  of  that  valley. 

As  suggestive  of  the  origin  of  flint  in  the  Chalk  of  the  Dept. 
de  la  Dordogne,  the  Editor  considers  (p.  32)  that  it  is  only  so  much 
of  the  Cretaceous  stratum  silicified. 

"The  particles  of  Polyzoa,  the  OrhitoideSy  and  other  organic  remains 
being  still  in  place,  and  retaining  their  characteristic  structures. 
Even  fish-teeth  ( Otodus)  have  been  altered  into  flint  except  a  thin 
external  pellicle."  "  There  is  also  flint  showing  a  further  progress 
of  mineralization,  in  which  the  constituent  organic  remains  of  the 
limestone  have  been  more  and  more  removed  from  sight  by  the 
increased  homogeneity  of  the  pseudo-amorphous  silex,  as  is  usuaUy 
the  case  with  the  flint  of  Northern  France  and  England." 

That  some  flint  may  have  been  so  formed  is  possible,  but  it  is 
equally  probable  that  many,  if  not  all,  the  flint  nodules  and  bands 
occurring  in  the  Chalk  and  even  chert,  owe  their  origin  to  a  segre- 
gation of  silicia,  previously  held  in  solution — around  some  nucleus — 
such  as  a  silicious  sponge,  or  other  organic  remain,  which  almost 
invariably  accompanies  these  bodies. 

We  imagine  the  «iutbor  would  not  include  in  his  list  of  pseudo- 
morphic  silicious  replacements,  the  fissures  filled  with  flint  in  the 
Chalk  as  at  Pegwell  Bay,  in  Kent,  and  Rottingdean,  near  Brighton, 
and  many  other  localities,  which  are  not  unfrequently  lines  of  fault. 
These  veins  of  flint  seem  to  justify  one  in  attributing  their  occurrence 
to  the  simple  infiltration  {without  replacement)  of  the  Silica. 

VOL.  IV. — KO.  xxxYir.  *l\ 
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n. — GEOLOGICAL    BX8XAB0HX8    IN    GhINA,   MOVGOIIA9    AVD    ih:BhJi^ 

DUBoro    1862-1865.    By    Baphakl   Pumpsllt,    4to.    pp.   144 
1866.    Nine  platea.    Smithsonian  Institation,  Waahington. 

rS  present  memoir  contains  a  full  Report  of  the  author's  obser- 
vations, to  which  we  have  abeady  alluded  in  a  former  Nmnber 
of  this  Journal  (see  Obolooioal  Maoazins,  YoL  m.  p.  507.) 

The  most  important  chapters  are  those  which  lelftte  to  (1),  The 
Geology  of  the  Basin  of  the  Yangtze  Kiang ;  (2)  The  Geology  of  the 
Boute  firom  the  Great  Wall  to  the  Siberian  frontier;  and  (S),  On 
the  General  Geology  of  China  proper.  Mr.  Pumpelly  gives  a  hypo- 
thetical map  of  the  structure  of  China,  from  which  it  appean  that 
more  than  two-thirds  of  the  whole  area  of  the  country  is  oocapied  by 
Goal-measures,  which,  yielding  both  Anthracite  and  Bituminous  ooal, 
have  been  extensively  worked  for  ages,  and  appear,  from  the  Plant- 
lemains,  to  be  of  Mesozoio  date. 

The  six  charaoteristio  plants,  figured  on  Plate  ix.,  resemble  those 
of  the  European  Oolitic  Flora,  and  differ  from  the  Indian  and 
Australian,  in  the  absence  of  the  senera  FhyUoiheea  and  gfojiopierfc. 
The  names  of  figs.  4  and  5,  on  the  plate,  and  also  in  l^e  text  (pp. 
122-d)  appear  to  have  been  reversed. 

Chapter  IX.  contains  Notes  on  the  Gkology«of  the  Island  of  YessOi 
and  Chapter  X.  is  devoted  to  a  list  of  all  the  useful  minerals  fonnd  in 
China,  with  their  localities,  and  in  the  Appendix  is  given  analyses 
of  Chinese  and  Japanese  Coals  by  Mr.  J.  A.  Maodonald,  of  Yale 
College. 

HL — ^Babsandb's  Bohemian  Cephalopoda.    Cephalopodes  Siluxiens 
de  la  Boh6me.     Prague  et  Paris,  1865-1867. 

THE  Text  of  this  groat  work  has  now  appeared.  The  two  volumes 
of  plates,  previously  published  in  1865,  were  noticed  in  the 
Gsolooioal  Magazine,  Vol.  HI.  p.  32.  The  present  volume  contains 
the  description  of  447  specific  forms,  belonging  to  16  genera^  ar- 
ranged under  the  families  Qoniatida  and  NatUiUdaf  and  is  only  the 
first  part  of  the  studies  of  M.  Barrande  on  the  Silurian  C^hatopodoy  of 
Bohemia.  The  second  part  will  include  the  genus  Orihocera»^  and 
other  straight  shells  which  can  be  associated  with  this  type,  either  as 
sub-genera  or  distinct  genera,  such  as  Gonioceraa,  Endoeeraa,  Tre^ocerM. 
M.  Barrande  reserves  for  the  end  of  this  work  his  general  observations 
on  the  study  of  the  Pal830zoic  CephdLopoda^  which  will  no  doubt  be 
treated  by  him  in  a  similar  manner  to  that  which  has  rendered  his 
study  of  the  Silurian  Trilobites  so  exceedingly  valuable  to  Palaeon- 
tologists. 

IV. — ^Bevue  db  Geologie  poub  lbs  Annies,  1864  bt  1865.    Pab 
MM.  Dblesse  bt  De  Lappabbnt.    Paris,  1866. 

THIS  useful  work  has  now  arrived  at  the  fourth  volume,  and  fills  im 
a  lacuna  much  wanted  in  France,  as  it  comprises  a  geneial 
Tesum6  of.  the  most  important  works  published  during  the  preceding 
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jear,  ao  that  the  aeries  pieaenta  us  with  the  history  of  the  progress 
of  Geology  sinoe  1860.  Its  yalue  is  enhanoed  by  the  methodical 
anRangement  of  the  anbjeots,  aa  well  as  by  the  classified  index,  and 
the  present  volume  is  fiirther  enriched  by  memoirs  fbrwaided  direct 
to  die  Editors,  and  not  previously  published.  Hie  subjects  aire 
arranged  under  four  heads.  The  first  part  comprises  notices  of 
periodical  works  on  geology,  and  geological  and  agricultural  maps, 
agencies  at  present  in  operation,  both  external  and  internal,  amd. 
mountain  systems.  The  second  part  includes  the  general  diaraoters 
of  rocks  subdivided  under  different  heads,  Meteorites,  production  of 
Metamorphism,  and  the  age  of  Eruptive  rocks.  The  third  part  treats 
tf  PalsBontology  and  the  succession  and  character  of  fosisils  found 
llKOiu;hout  the  stratified  rocks  as  derived  from  the  memoirs  cited, 
and  the  last  part  embodies  the  geological  researches  and  descrip- 
tioq|  of  different  countries,  arranged  geographically,  and  including 
aomf  important  tables  of  strata  in  certain  districts*  From  the  selec- 
tion fnd  conciseness  of  the  subjects,  the  work  will  prove  eminently 
usefo)  to  the  geologist,  and  highly  creditable  to  the  care,  judgment, 
and  energy  of  the  editors. — J.M. 


Y.-^LscTUSBS  ON  MuYiMG. — The  reports  of  the  lectures  by 
^^rofessor  W.  Smyth,  on  practical  mining,  are  now  concluded  in  the 
JUmug  JautmcU,  and  altogether  form  a  valuable  series  of  papers  on 
sOme  of  the  guiding  principles  of  the  most  extensive  subjects  of 
mining,  and  will  materially  assist  the  student  in  systematising  the 
studies  he  may  hereaffcer  take  up.  In  the  latter  part  of  the  course 
the  following  subjects  were  treated  of: — The  various  methods  of 
working  coal,  as  the  pillar  and  stall,  and  long- wall  workings,  and 
their  advantages ;  the  methods  in  vogue  for  working  seams  of  un- 
usual thickness ;  the  removal  and  conveyance  of  minerals  from  the 
workings  to  the  shaft ;  the  raising  of  minerals,  and  the  difference 
of  use  made  of  shafts,  in  metalliferous  mines  and  collieries ;  the  use 
of  pumps  and  their  construction ;  the  ventilation  of  mines,  and  the 
various  means  adopted  for  distributing  air  through  the  workings ; 
and  lastly,  the  different  processes  used  in  the  dressing  and  preparation 
of  the  ores. — J.M. 


Odontological  Society  of  London,  June  3rd,  1867. — "On  the 
Dental  characters  of  Genera  and  species,  chiefly  of  Fishes,  from 
the  Low  Main  Seam  and  Shales  of  Coal,  Northumberland."  By 
Professor  Owen,  F.K.S.,  etc.,  etc. — The  author  having  received,  from 
time  to  time,  sections  of  coal  from  the  '  Low  Main  Seam,'  Qr  from  the 
shales  overlying  that  seam,  (collected  and  prepared  for  microscopic 
examination,  by  T.  Craggs,  Esq.,  of  West  Cramlington  and  Grates- 
Iiead,  Northumberland),  he  foimd  them  to  consist  of  portions  of  jaws 
and  detached  teeth,  chiefly  of  minute  Fishes,  wbic\i  ttoin.  V)ti&\T  ti^tl- 
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desoript  character,  he  concluded,  after  careful  shidy  and  oompariBon, 
to  be  new  to  Carbonifeious  PalaBontology. 

Professor  Owen  has  proposed  for  them  the  following  generic  and 
speoifio  appellations: — 

G^us  I. — DiUoduSf  Owen  (S^ttS9,  twin  or  double,  oBoA^,  tooUi). 

Species  1. — DiUodus  paraUelw,  Owen. 

Iliese  teeth  have  the  peculiarity  of  a  double  crown,  rising  from 
a  oommon  base ;  the  hard  dentine  of  one  crown  being  continued 
at  the  side  of  the  base  into  ihe  corresponding  tissue  of  the  other; 
thus  the  two  crowns  are  organically  connected  together,  like  die 
Siamese  twins. 

Professor  Owen  considers  it  highly  probable,  from  the  ohaimoier  of 
tiie  osseous  tissue  of  the  portion  of  jaw  preserved  with  theae  twin- 
teeth,  that  the  genus  is  referable  to  the  Class  of  f^es. 

Species  2. — Dittodu$  divergena,  Owen. 

In  this  species  the  two  crowns  are  more  divergent  from  their 
oommon  base ;  they  di£fer  in  their  shape  and  proportions  (being 
shorter  and  broader) ;  and  also  in  structure. 

G^us  n. — Mitrodus,  Owen  (jjklrpa^  mitre,  68069,  tooth). 

Sbecies  1. — Mitrodus  quadricomis,  Owen. 

'Dm  tooth  sends  up  four  subequal  conical  crowns  from  the 
oommon  osteodentinal  base,  and  its  name  is  derived  from  its  re- 
semblance to  an  ancient  mitral  diadem. 

Qenus  m. — AgeUodus,  Owen  (^7^17,  crowd  or  cluster,  jSovp, 
tooth). 

Species  1. — Ageleodua  diadema,  Owen. 

In  the  tooth  here  described,  no  fewer  than  a  dozen  subequal 
oonical  dentinal  crowns  are  developed  from  a  common  osteo-dentmal 
basis. 

Genus  lY. —Oanacrodus,  Owen  {yavof^,  shine,  dxpo^^  point,  oSou^, 
tooth). 

Species  1. — Oanacrodua  haaitday  Owen. 

Several  of  these  "  enamel-tipped  spear-teeth  "  have  been  obtained 
by  Mr.  Craggs  from  the  shale  overlying  the  "Low Main  Seam"  of 
Coal,  at  West  Cramlington.  The  curious  manner  in  which  these 
teeth  are  tipped  with  enamel,  at  once  arrests  attention,  and  the 
author  observes  that  he  had  not  before  met  with  any  similar  tooth  in 
the  whole  range  of  his  odontological  researches. 

(Jenus  V. — Ganolodusy  Owen  {ydi/09,  shine,  0X09,  whole,  oSov9, 
tooth). 

Species  1. — Gcmolodus  aieula,  Owen. 

These  teeth  offer  points  of  resemblance  to  the  Sauroid  type  which 
are  wanting  in  the  previous  genus;  they  are  amongst  the  more 
oommon  forms  met  with  by  Mr.  Craggs  in  his  prepared  coal-sections. 

Qonus  V. — MioganoduSy  Owen  (jielayv,  less,  yai/09,  shine,  oSot^, 
tooth). 

Species  1. — Mioganodus  laniariuSy  Owen. 

The  section  of  this  tooth  resembles  an  incompletely-formed  canioe 
of  a  young  mammalian  carnivore,  save  that  the  enamel  of  the  arown 
13  not  present  in  mammalian  ^^lo^i^ottvona  and  structure. 
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Genus  YL — Aganodus,  Owen,  (a,  priv.  yavo*;,  shine,  oSov9,  tooth). 

Species  1. — Aganodus  apicalis,  Owen. 

This  genus  seems  characterised  by  the  absence  of  the  envelofHng 
layer  of  enamel  observable  in  Ganolodus,  etc,  and  there  is  also  a 
different  disposition  of  the  dentinal  tubules. 

Species  2. — Aganodus  undatus,  Owen. 

llie  form  and  structure  of  this  tooth  differs  from  that  of  Ag. 
apieaUs  in  a  d^ree  which  induced  the  author  to  present  it  under 
a  distinct  specific  name. 

Grenus  Vll. — Ptemodus,  Owen  {irripva,  heel,  oSov^,  tooth). 

Species  1. — Plemodw  produetus,  Owen. 

Some  of  the  small  teeth,  with  crowns  of  unyascular  dentine 
uncoated  by  ganoine,  have  the  hinder  part  of  the  base  drawn  out 
like  a  heel ;  they  differ  from  the  type  Aganodi  in  a  more  gradual 
basal  expanse  of  the  pulp-cavity,  and  in  the  absence  of  the  thin 
platform  of  hard  osteodentme  which  supports  in  them  the  crown 
of  the  tooth,  and  divides  it  from  the  ordinary  bone  of  the  jaw. 

Qenus  VUL — Sagenodus,  Owen  {adyijinj,  seine,  oSov^j  tooth). 

Species  1. — Sagenodus  inequaltSy  Owen. 

llie  teeth  of  this  genus  offer  a  type  of  structure  akin  to  the  extinct 
Didyodus  and  the  existing  Sphyraena,  appearing  as  tooth-like  pro- 
cesses of  the  jaw,  of  which  they  continue  the  structure  with  littie 
modification. 

G^enu8   IX. — Characodus   {yapae,  a  pointed  stake,  oZov^,  tooth)^ 

Spedes  1. —  Characodus  confertuSy  Owen. 

The  teeth  of  this  genus  are  of  the  Dictyodont  type  of  structure. 

Oenus  X. —  Ochlodus^  Owen  {pr^^Ko^,  crowd,  ooou9,  tooth). 

Specie  1. — Ochlodus  crassus,  Owen. 

Close  set  as  are  the  teeth  in  parts  of  the  dental  series  of  the  last- 
mentioned  genus,  they  are  more  crowded  in  the  fragment  of  the 
alveolar  part  of  a  jaw  of  this  genus  for  which  the  author  proposes 
the  name  OcModus  crassus. 

Grenus  XI. — OreoduSj  Owen,  {opev^,  mule,  oSov9,  tooth). 

Species  1. — Oreodus  rohustuSj  Owen. 

(Probably  a  species  of  Aganodus,  allied  to  A.  undatus). 

Genus  XII. — GastroduSy  Owen  (yaonjp,  belly,  0S01J9,  tooth). 

Species  1. — Gastrodus  pnBposituSy  Owen. 

Of  this  genus  there  have  been  discovered  two  portions  of  denti- 
gerous  jaw  and  of  detached  teeth.  All  the  most  complete  teeth 
rfiow  a  large  pulp -cavity,  inclosed  by  a  thin  wall  of  un  vascular 
dentine,  and  in  no  case  does  any  tissue,  like  osteodentine,  encroach 
upon  the  pulp-cavity.  In  this  respect  the  teeth  resemble  those  of 
Dendrerpeton,  and  the  Frog,  and  differ  from  the  teeth  of  most  Fishes. 

The  tissue  of  the  dentine,  £is  well  as  that  of  the  jaw-bone,  bears 
the  same  resemblance  to  those  in  the  Batrachia  cited. 

After  carefully  and  minutely  describing  the  details  of  the  struc- 
ture of  this  genus.  Professor  Owen  infers  that  we  have  in  Gastrodus 
evidence  of  a  minute  air-breathing  Batrachian,  of  the  a;^  oi  \k^ 
lower  Goal-measures  of  Northumberland. 
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If  this  in&renoe  be  oorreot,  the  authcn-  suggests  that  k  aoaj  kad  to 
the  determination  of  the  nature  of  the  medium  ia  which  ihese  minntQ 
fishes,  of  the  size  of  Minnows  or  Sticklebaeks,  lived,  uppsrentiy 
associated  with  Batrachia,  and  now  entombed  in  beds  oompooed  <^ 
the  carbonized  remains  of  land-plants  and  semi-aquatic  vegeMum. 

With  regard  to  the  genera  and  species  here  indicated.  Professor 
Owen  does  not  object  to  the  possibiUty  that  one  or  more  forms  of 
teeth  may  have  belonged  to  different  parts  of  the  same  moulih  (e^. 
MitrodiM  and  Diitodus) ;  the  author  considers,  however,  that  it  wfll 
afford  most  facility  to  future  investigators  of  these  Coal-vomains, 
if  they  are  able  definitely  to  express  the  nature  of  the  firagmeni  they 
may  have  discovered  by  referring  it  to  one  or  other  of  the  forms  here 
described. 

Professor  Owen,  in  his  paper,  treats  at  considerable  length  of 
the  form  and  histology  of  eadk  genus  and  species  reoordedy  sad  a 
series  of  fifteen  elaborately-prepared  plates  have  been  diawm  by 
Mr.  Tuffen  West  for  its  illustration,  ^e  whole  paper  forms  one  ol 
the  unpublished  Chapters  for  a  Second  Edition  of  Professor  Owsn'a 
"  Odontography." 

QxoLOGiCAL  SocDBTT  OF  LoMDOK. — ^L  Hay  8,  1867. — ^Waiington 
W.  Smyth,  Esq.,  M.A.,  F.B.S.,  President,  in  the  chair.  The 
following  communications  were  read: — 1.  ^'On  new  speoimens  of 
Eozo6n:*    By  Sir  W.  E.  Logan,  LL.D.,  etc. 

Amongst  several  additional  specimens  of  Eozo&n  which  have  been 
obtained  during  recent  explorations  of  the  Canadian  G^logtcal 
Survey,  is  one  which  was  found  last  summer  by  Mr.  G.  H.  Vennor, 
in  the  township  of  Tudor,  county  of  Hastings,  Canada  West  It 
occurred  on  the  surface  of  a  layer,  three  inches  in  thickness,  of  dark- 
grey  micaceous  limestone,  or  calc-schist,  near  the  middle  of  a  great 
zone  of  similar  rock.  This  Tudor  limestone  is  comparatively  un- 
altered, and,  in  the  specimen  obtained  from  it,  the  skeleton  of  the 
fossil,  consisting  of  white  carbonate  of  lime,  is  imbedded  in  the 
limestone  without  the  presence  of  serpentine  or  other  silicate,  a  fact 
which  the  author  regarded  as  extremely  favourable  to  the  view  of 
the  organic  origin  of  Eozooh.  Sir  William  Logan  also  described  the 
nature  and  relations  of  the  rocks  of  other  localities  which  have 
recently  yielded  Eozodn,  especially  Wentworth,  Long  Lake,  and 
Cdto  St.  Pierre. 

2.  **  Notes  on  Fossils  recently  obtained  from  the  Laurentian  Todkt 
of  Canada,  and  on  objections  to  the  organic  nature  of  EozoOn"  By 
J.  W.  Dawson,  LL.D.,  F.B.S.,  F.G.S. 

The  first  specimen  described  in  this  paper  was  the  one  from  Tudor 
referred  to  in  the  previous  communication.  Its  examination  had 
enabled  Dr.  Dawson  to  state,  that  in  it  the  chambers  are  more  con- 
tinuous, and  wider  in  proportion  to  the  thickness  of  the  septa,  than 
in  the  specimens  found  elsewhere,  and  that  the  canal-system  is  more 
delicate  and  indistinct  Without  additional  specimens  the  author 
could  not  decide  whether  fhese  differences  are  of  specific  value,  or 
depend  on  age,  variability,  or  «\a^  ol  Yi:^^T9%iQL^m.\  \a  therefbce 
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refemd  Hbe  Bpeenim  nroyisioiially  to  EoKoOn  Canadense,  reeaiding 
it  M  a  JOQng  indmdiial,  broken  from  its  attachment,  and  inu>edd6d 
in  m  MOidy  oaloareous  mud.  Its  disooveiy  afforded  him  the  hope 
tiiat  tiie  oompaiatively  Tmaltered  sediments  in  which  it  has  been  pre- 
served, and  whidi  have  also  yielded  worm-borrows,  will  herec^fter 
still  more  largely  illustrate  ihe  Lanrentian  famia.  After  giving 
short  descriptions  of  new  specimens  from  Madoc,  and  from  Long 
Lake  and  Wentworth,  Dr.  Dawson  discussed  the  objections  of  1^1 
King  and  Dr.  Bowney  to  the  view  of  the  organic  nature  of  EozoOi^ 
and  stated  that  those  gentlemen  had  failed  to  distinguidi  between 
the  organic  and  the  crystalline  forms,  as  was  especially  illustrated 
by  Iheir  regarding  the  veins  of  chry solile  as  identical  with  the  tubu- 
lated cell-wall  of  Eato&n. 

8.  **  On  Subaerial  Denudation,  and  on  Cli£&  and  Escarpments  of 
the  Chalk  and  the  Tertiarv  strata."    By  W.  Whitaker,  Esq..  B.A., 

p.as. 

From  the  fad  that  escarpments  differ  from  cliffs  in  all  their  chief 
features^  the  author  inferred  that  the  two  could  hardly  result  from 
tiie  sanie  action;  but  that  whilst  the  latter  were  made  by  the  sea,  the 
former  seem  to  have  cut  out  by  subaerial  agents. 

The  chief  contrasts  between  the  two  kinds  of  ridges  are : — 

(1)  Escarpments  always  run  along  the  strike.    OUffs  rarely  do  80. 

(2)  llie  bottom  of  an  escarpment  is  not  at  one  level  throu^bout 
That  of  a  sea-cliff  is. 

(3)  At  the  foot  of  an  escarpment  one  does  not  find  a  breach  or 
other  trace  of  the  action  of  the  sea,  but  often  such  debris  as  would 
be  left  by  a  slow  and  quiet  denuding  power. 

(4)  Two  escarpments,  facing  the  same  way,  often  run  near  and 
parallel  to  one  another  for  many  miles.    Not  so  with  cliffs. 

(5)  The  ridge  of  an  escarpment  is  a  nearly  even  line,  and  forms 
the  highest  ground  of  the  neighbourhood.  The  top  of  a  cliff  is  often 
very  uneven  and  bordered  by  higher  ground. 

From  an  examination  of  escarpments  of  the  Chalk  and  of  the 
Tertiary  beds,  it  was  shown  that  though  at  first  sight  they  might 
seem  like  old  lines  of  cliff,  yet  a  little  study  would  destroy  the 
ftincied  likeness,  and  it  would  be  found  that  they  are  quite  imlike 
clilb  in  the  same  beds ;  for  though,  from  their  winding  outline,  these 
ranges  of  hills  might  remind  one  of  some  irregular  coast,  caused  by 
Tooia  of  different  hardness  wearing  away  at  different  rates,  they 
haTC  little  in  common  with  the  far  more  even  coast  that  is  formed 
where  there  is  but  one  kind  of  rock. 

It  was  then  pointed  out  that  along  the  present  coast,  the  sea  is 
not  the  only  force  engaged  in  the  work  of  destruction,  but  that  it  is 
largely  helped  by  atmospheric  agents  (the  latter  acting  from  abpve 
downwards,  to  detach  and  hurl  down  masses  of  rock,  which  the 
former,  acting  horizontally  below,  pounds  down  and  sweeps  away) ; 
and  it  was  inferred  that  the  joint  action  of  the  two  kinds  of  force 
had  a  feu:  greater  effect  than  either  alone. 

In  conclusion,  it  was  argued  that  as  deposits  oi  ^Q%.\>  ^^^^^kx^^*^ 
(snoh  as  the  Wealden  beds)  had  been  made  \>y  tvv«w,  ^^^  tdlxmiX  \*^ 
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Beds  of  the  Bhaatic  Beries  were  stated  to  ooour  at  Lea,  two  mQes  t6 
the  Bonth  of  Gainsborough,  and  wore  desoribed  as  consisting  of  mors 
or  less  indurated  and  highly  micaceoos  sandstones,  alternating  with 
blaok  shaly  clays,  and  containing  two  bone-beds. 

The  fossils  ai'e  very  abundant,  and  are  those  which  are  lundly 
met  with  in  the  '' Avicnla-contorta"  zone  of  other  parts  of  Cbeit 
Britain.  A  fragment  of  the  edentolons  portion  of  the  right  ramm  of 
the  lower  jaw  of  a  FUo9auru»  was  fomid  in  the  lowest  bed,  lyii^ 
on  the  blue  Eeuper  Marl.  Two  interesting  additions  to  the  verte- 
brate fauna  of  this  series  are  TrematoBOwnu  AJberti,  and  Lqiialm 
GwbeU^ 

The  author  pointed  out  the  correlation  of  these  beds  with  ihoie  at 
Aust  Cliff  and  other  well-known  localities  in  England,  and  their 
probable  connexion  with  similar  deposits  in  Ireland  and  on  the  con- 
tinent; he  concluded  by  defining  the  siu*face-extent  of  this  tiie 
most  northern  English  deposit  of  Hhsstic  age  as  yet  discoveired. 

• 

NofiwiGH  GioLoaicAL  SociRTT. — Monthly  Meeting,  April  2, 
1867.    The  Rev.  John  Gunn,  M.A,  F.G.B.,  President,  in  the  diair. 

A  flint  implement,  picked  up  that  day  at  Bramerton,  by  the  Ber. 
J.  Gunn,  was  laid  upon  the  table,  and  a  communication  read,  steting 
that  another  had  been  found  at  South  Wootton. 

The  next  subject  was  introduced  by  the  Rev.  8.  W.  King,  M.A., 
F.G.S.,  who  said  that  the  question  as  to  the  proportionate  ratio 
between  the  existing  and  extinct  species  of  the  CJrag  was  now  one 
of  considerable  interest,  and  had  been  most  admirably  handled  by  Sir 
Charles  Lyell  and  the  late  Dr.  Woodward.      One  of  the  most  con- 
spicious,  as  well  as  interesting,  shells  belonging  to  the  Norwich 
Crag  was  the  Nucnla  Cohboldim,     From  a  communication  lately 
received  from  Mr.  Gwyn  Jeffreys,   he   learned  that  Niicuia  Cob- 
holdicB  had  been  foimd  living  in  the  Japanese  seas,  near  Yancoavers 
Island.     He  wrote  to  Mr.  Jeffreys  for  full  particulars,  and  received  a 
letter  from  him  in  which  it  was  stated  that  the  specimens  dredged 
near  Vancouver's  Island  did  not  differ  specifically  from  Nwcida  Ooh- 
holdia,  and  that  Mr.   Searles  Wood  confirmed  this  identification. 
'■^  ^  Now  the  fact  of  great  interest  was  the  finding  of  N.  (kkhMi^  in.  \ 
^^;-  Japanese  seas,  so  far  removed  from  England,  and  yet  showing  that  i^ 
T'     ■  there  must  have  been  a  marine  connection  between  the  two^distzictSi  n^ 
LedM  myalis,  too,  which  he  had  found  under  the  Boulder-day,  but  /*! 
above  the  true  Crag  at  West  Huncton,  had  been  found  living  at  the^* 
mouth  of  the  St.  Lawrence.    Mr.  King  showed  a  specimen  of  the  K 
CohboldicB  from  Japan  with  others  from  the  Norwich  Crag.    The  Rev. 
O.  Fisher,  M.A.,  F.G.S.,  remarked  that  they  had  been  told  by  Mr. 
Taylor  that  the  Upper  Crag  was  a  deep-sea  deposit ;  but  it  appeared  ^ 
to  him  the  My  a,  Tellina,  and  Cardium  were  not  deep'Sea  shells, .  The  \^ 
Rev.  S.  W.  King  said  they  were  littoral  shells.   Mr.  Fisher  observed 
'.  that  they  were  told  the  assemblage  of  species  showed  that  the  Ong 
sea  had  been  an  area  of^ subsidence,  and  that  important  alterationi 
in  ike  fauna  hacT taken  place.     Ho  scarcely  Imew  what  speoiei 
there  were  in  the  bed,  pxovmg  \\.  \a  \^  xsLot^  TL^x^hssm  or  $stcltk 
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llian  the  Norwioh  Crag,  whioh  Tested  immediately  on  the  Chalk. 
The  Bey.  S.  W.  King  said  many  living  shells  conld  now  he  found 
ipon  the  Terge  of  low  water-mark,  hut  should  the  shore  upon 
which  they  rested  he  depressed  slowly  and  gradually,  the  area  oh 
^diioh  tlioee  shells  were  would  he  increased  as  they  advanced  to  a 
higher  level.  Mr.  Bayfield  was  imder  the  impression  that  Mr. 
Taylor  said  the  percentage  of  specimens  found  in  the  upper  hed      ^ 


bed,  but  in  still  teii  times  greater  numbers  in  the  upper.  ^^^^^^^,.«,,„^_ 
jthopght  but  litflfl,d^;?endanoe  witf  to  be.jgly?ed  upon_8hgll8r  If  the  .  ^\ 
^Afiiiale  of  {&e  Upper  Cragwere  truly  represented  by  the  maiiy  arctic  t     z 
species  found  by  Mr.  Taylor,  it  was  impossible  that  the  Forest  Bed 
could  have  existed  at  that  time. 

Monthly  Meeting,  May  7. — ^The  following  paper  was  read  by 
Mr.  J.  B.  Taylor,  the  Hon.  Secretary : — *^  The  Upper  and  Lower  Crags 
in  Norfolk."  Since  I  had  the  honour  to  read  my  last  paper  on  this 
subject  before  the  society,  I  have  from  time  to  time  followed  it  up, 
and  Hie  results  I  now  purpose  to  lay  before  this  meeting. 

That  the  two  Crags — ^the  Upper  and  Lower — are  distinct  in  their 
character,  I  have  now  no  doubt  Mr.  Searles  V.  Wood,  jun.,  has, 
since  I  read  my  last  paper,  recognised  the  Upper  Crag  as  identical  ^ 
with  the  Chillesford  bed,  not  only  from  its  organic  remains,  but  also 
from  the  strata  whidi  under-  and  overlie  it.  In  this  he  is  supported 
by  his  father  on  conchological  grounds.  Mr.  G-.  Maw  also,  with 
whom  I  went  over  the  ground,  and  who  went  straight  froin  Norwich 
to  Chillesford  to  compare  the  two  beds,  has  identified  the  Upper 
Crag  with  the  Chillesford  bed. 

At  the  last  meeting  I  was  quoted  as  having  stated  that  the  Upper 
Crag  was  a  deep  sea  deposit  This  I  never  intended  to  assert.  What 
I  first  stated  was,  that  the  Upper  bed  bore  evidence  of  deeper  water 
deposition  than  the  Lower.  I  spoke  in  the  comp£u:ative,  not  in  the 
positive,  d^ree. 

Taking  the  mean  of  the  shells  belonging  to  the  Lower  Crag,  I 
find  that  those  which  are  rarest  belong  to  the  deepest  zones.     Thus    / 
Pe<^en  ti^nus  may  now  be  dredged  from  between  thirty  and  forty  /  '  .• 
fadioms  ofif  the  coast  of  Norway.     It  is  exceedingly  rare  in  the  ' 
Norwich  Crag.    Acmea  virginea^  and  Bela  turrietHa,  are  also  instances 
of  deep  sea  shells  which  are  rare.     I  have  been  unable  to  trace  any 
of  the  Lower  Crag  shells  whose  living  representatives  have  a  greater 
depth  than  seven  to  tweHty-two  fathoms.     This  seems  to  have  been 
the  extreme  depth  of  the  estuary  of  the  Lower  Crag,  the  great  mas^^' 
of  the  shells  belonging  to  an  average  depth  of  ten  fathoms.  7\'" ' 

To  contrast  these  circumstances  with  the  Upper  Crag.     In  the 
first  place,  we  do  not  meet  with  the  slightest  trace  of  freshwater  or  '  ^* 
brackish  water  shells,  many  of  which  are  met  with  in  the  Lower  Crag.  * 
The  littoral  shells  are  almost  m7,  and  even  those  which  are  occasion- 
ally found,  bear  evidence  of  having  been  greatly  wsX^twotti.    ^tsa 
are  bored  hjr  Hhe  little  Imrrowing  sponge,  CUcma.    l&u\.  ooscASvssoa^ 
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littoral  shells  in  the  Upper  bed  do  not  proye  a  shallow-water  origin, 
any  more  than  occassional  deep  sea  shells  in  the  Lower  Crag  proye 
deep  sea  deposition.  ''One  swallow  does  not  make  a  aummer," 
and  in  such  circumstances  as  these,  we  should  be  guided  by  the 
general  facts.  Speaking  of  shallow- water  shells  in  t^e  Upper  bed 
I  am  reminded  of  a  remark  by  the  late  Dr.  Woodward,  intended  as 
a  warning  to  dredgers.  He  says,  ''It  is  important  to  distingiiish 
between  dead  and  living  sheUs,  for  almost  every  species  is  met  with, 
in  the  condition  of  dead  shells,  at  depths  far  greater  than  those  in 
which  it  actually  lived."  The  commonest  shell  in  the  Upper  Crag 
is  TeUina  ohliqua ;  the  nearest  living  representative  of  which 
is  the  TeUina  proxima — a  shell  now  living  in  thirty  fathom  water. 
Another  characteristic  species  of  the  Upper  Crag,  and  one  which 
I  venture  to  say  is  limited  to  it  alone,  is  the  Modiola  modiolus,  a 
mollusck  which  lives  in  twenty  to  thirty  fathom  water.  TheJOyprina 
j,y  ^^^^{f^fjtca  is  occasionally  found  in  the  Lower  bod,  but  is  more  abun- 
r  Tflant  in  colonies  in  the  Upper,  as  at  Postwick  Grove.     Bhynehonella 

psiUacea  is  also  usually  found  in  colonies  in  the  Upper  Crag,  at  Post- 
wick Grove  and  Thorpe.  This  shell  ranges  in  depth  to  as  much  as 
one  hundred  and  eighty  fathoms,  and  is,  therefore,  par  excelleju»,  a 


had  been  washed  from  some  distance.  The  shells  which  inhabit 
deeper  water,  and  are  Arctic  or  sub-Arctic  in  their  character,  which  are 
peculiar  to  the  Upper  Crag,  (I  have  never  found  them  in  the  Lower), 
are  Astarte  compressa,  stdcata,  and  elliptica.  Astarte  borcalis  is  some- 
times found  in  the  liower  bod,  but  m  nothing  like  the  qnxuitities  in 
which  it  occurs  in  the  Upper  bed  at  Bramerton  and  Thorpe.     Ludna 

ihorealis  is  common  to  both  beds.     Venus  fasciata  is  common  in  the 
Upper  bed  at  Thorpe,  and  belongs  to  a  genus  usually  inhabiting 
■  ^      I  a  depth  of  thirty  to  fifty  fathoms.     Cardium  Grcenlandicum  is  fre- 
/     *  quently  met  with  in  the  Upper  bed,  rarely  in  the  Lower,  and  then 
'w/       tonly  the  largest  and  strongest  specimens.     On  the  other,  hand,  I 
have  met  with  them  of  all  ages  of  growth  in  the  Upper  l>ed.     Hiis 
^  shell  is  Arctic,and  also  lives  in  tolerably  deep  water. 

I  have  thus  ])articularized  the  principal  shells  of  the  Cpper  Cra^ 
because  they  afford  the  strongest  evidence  of  pure  marine  deposition, 
and  they  also  indicate  a  greater  mean  depth  of  water  than  the 
shells  of  the  Lower  bed. 

Since  Nucula  Cohholdia  is  proved  to  l>e  living,  I  know  of  but  one 
shell  in  the  Upper  Crag  which  is  really  extinct — TeUina  ohliqwk 
The  other  eleven,  marked  as  extinct  in  the  Norwich  Crag,  belong  to 
the  Lower  bed.  There  is,  on  the  other  hand,  a  decided  greater  per- 
centage of  species  of  Arctic  or  sub-Arctic  shells  in  the  Upper  bed, 
three  species  seeming  to  be  peculiar  to  it.  TTie  proportion,  also  of  ^ 
Jhese  Northern  shells  is  much  greater  in  the  iJpper  than  in  fheJjOW& 
bod.  Here  they  occur  In  almost  Northern' percentage,  and  appear  to 
nave' been  indigenous. 
Between  the  Upper  and  Lowei  b^da  there  usually  intervenes  a 
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layer  of  white,  false-bedded  sand,  of  varying  thickness.  The  Upper 
Crag  usually  lies  among  a  shingle  composed  of  well-rounded  flint 
pebbles.  Th&  widely  distinct  character  between  the  fine  sand  which 
forms  the  matrix  of  the  Lower  Crag,  and  the  general  pebbly  or 
rabbly  nature  of  the  upper  deposit,  shows  that  the  two  strata  were 
deposited  under  different  circumstances.  The  currents  bringing  the 
mfrteriftl  must  have  come  from  different  directions. 

It  is  probable  that  the  Crag  at  Mundesley  and  elsewhere  in  the 
north-east  of  Norfolk,  may  belong  to  the  period  of  the  Upper  Crag 
rather  than  to  the  Lower.  The  fact  that  several  feet  of  sand  inter- 
venes between  the  Crag  and  the  Chalk,  is  confirmatory  of  this  idea. 

[The  Beport  on  the  Ber.  J.  Gonn's  paper  is  postponed  till  oar  next  Number.} 


FISH  IN  THE  OLD  BED  SANDSTONE. 
To  ike  Editar  of  the  Gkologioal  Maoaziits. 

DsAB  Sib, — Precluded,  from  want  of  local  knowledge,  firpm 
taking  any  prominent  part  in  the  controversy  at  present  pending  as 
to  the  relative  positions  of  the  Devonian  and  Old  Bed  Sandstone 
formations,  yet  my  geological  associations  are,  to  so  larse  an  extent, 
eonneoted  with  the  latter  formation,  that  I  cannot  be  omerwise  than  • 
hi^ily  interested  in  the  discussion. 

I  have  now  for  some  years  been  employing  a  considerable  portion  of 
my  leisure  hours  in  collecting  and  examining  our  Old  Eed  Sandstone 
fishes,  and,  perhaps,  on  this  account  feel  not  a  little  curious  as  to  the 
character  and  state  of  preservation,  etc.,  of  Mr.  Pengelly's  specimens 
mentioned  in  Mr.  Salter's  communication  in  your  Number  of  this 
month  (May).  1  have  never  seen  and  it  may  be  long  before,  if  ever, 
I  have  an  opportunity  of  examining  these ;  I,  therefore,  may  be 
allowed,  through  the  medium  of  your  pages,  to  put  a  few  queries  as 
to  their  bearing  on  the  subject  in  dispute. 

Then,  First :  Are  these  specimens  sufficiently  distinct  to  be  un- 
doubtedly referred  to  any  well-ascertained  genus  of  Old  Ked  Sand- 
stone fishes?  ^  '"'•" 

The   scales  of  these  fishes  are  often  not  a  little  puzzling;  for 
the  same  scale  may  present  very  different   aspects   from   different 
surfJEices  being  exposed,  while   quite  distinct  scales,  belonging   to 
very  different   fishes,   occasionally  present  surfaces  so  similar   to 
each  other  as  to  be  all  but  undistinguishable.     I  have  now  before 
me   a   fragment    of   limestone  from   Burdiehouse,   showing    some 
moderately  well  preserved  Bhizodus  scales,  also  a  very  fine  specimen 
of  Glyptolepts  elegans  from  Gararie. — These  genera  are  very  distinct, 
the  former  belonging  to  the  Lower  Carboniferous,  the  latter  to  the 
middle  and  upper  Old  Red  Sandstone,  yet  on  each  of  the  specimens  v  -  / 
I  can  point  to  a  sado  which,  if  detached,  and  these  laid  side  by  side  /.     *  - 
nvould,  by  any  one,  be  pronounced  specifically  identical,  so  nearly  do' 
they  resemble  each  other. 

Now,  if  the  Fhyllolepis  from  Meadsfoot  be  only,  aA  aVi»XjCi^\>^  '^^x. 
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Salter,  "like  that  genns,"  U  it  of  amw^kewhaieur  m  i&kHfmkmmg 
«^-»     the  horizon  of  the  Sock  in  which  it  wu  /oimaf 

If  difficolly  and  doubt  must  exist  in  detennining  the  affinities  of 
detached  scsdes,  much  more  is  this  the  case  with  spines.     On  the 
fragment  of  Limestone  already  referred  to,  are  one  or  two  imper- 
fectly preserved  spines  which,  if  found  by  themselyes,  would  have 
been  thought  to  belong  to   a  Diplaeant&tit,  nearly  allied  to  IX 
longiipinus ;  they  undoubtedly  differ  in  form  from  all  the  spines  of 
that  fish,  but  not  more  so  than  these  differ 'from  each  o^ior:  in 
I  short,  the  spines  of  Carboniferous  Fishes  oocasionally  so  nearly  ra- 
ti ^    I  semble  those  from  the  Old  Bed  Sandstone  that,  unless  they  posseM 
!  some  very  marked  features,  I  should  think  it  £eu:  from  safe  to  rely  on 
\  such  fragments  as  good  evidence.     But  supposing  the  specimens  do 
possess  peculiarities,  sufficiently  marked,  for  reHarring  tliem,  with 
certainly,  to  known  genera,  is  this  enough  ? 

Some  genera  are  confined  to  a  comparatively  narrow  honaoii, 

I  while  others  range  widely  in  this  respect    The  genus  AeamAodm 

J  is  foimd  in  the  lowest  beds  of  the  Old  Bed  Sandstone ;  in  its  middle 

^division,   in  the  Carboniferous,   and  in  the  Permian  formationa. 

/    £ven  that  very  peculiar  genus  Pterichthys  is  found  in  the  middle  and 

>     upper  Old  Bed  Sandstone,  and  in  all  probabilily  only  terminates  its 

V    existence  in  the  Lower  Carboniferous,  and  so  with  many  others. 

f^J^t       Oddly  enough  this  appears  to  be  the  case  with  the  gefnen  to 

f  which  Mr.  Pengelly's  specimens  are  somewhat  doubtfully  assigned. 

'*\^^        Of  PhyUolepis,  Agassiz,  the  founder  of  that  gelius  says  (V.  Q.  B.  p. 

I*.  67)  "  Je  connais  main  tenant  deux  especes  de  ce  genre,  dont  Tune 

i  provient  du  vieux  gres  rouge,  Vanter  de  la  houiUe"  while  Ctenacantktu 

{)f  is  as  much,  if  not  more,  a  Carboniferous  than  an  Old  Bed  Sandstone 

\  genus. 

If  this  genus  will  not  determine  the  horizon,  can  these  specimens 
be  with  certainty  assigned  to  any  known  species  ? 

In  our  lowest  Forfarshire  beds  we  have  Acanlhodea  Mitehelli ;  in 

the  Murrayshire  nodules,  and  Caithness  Flags,  Ac.  pusillui ;  and  in 

the  Caithness  Flags  also  Ac.  Peachi  and  Ac.  coriaceua,  all  well  asoer- 

tained  species,  these  formations  representing  an  immensely  extended 

. '     •   period  in  time  :  yet  remove  their  spines  from  these  Fishes,  mingle  the 

'  ; .  'spines  together,  and  no  one  could  tell  the  species  to  which  any  one  of 

^ '/  *  them  belonged.     The  scales,  indeed,  do  vary,  but  this  to  so  small  an 

/\:    '  extent  that  it  is  only  in  the  best  preserved  specimens,  and  with  ihs 

use  of  highly  magnifying  powers,  that  the  difference  can  be  detected. 

The  same  might  be  said  of  the  Aeanihodes  from  the  Coal  formation  as 

compared  with  those  of  the  Old  Bed  Sandstone,  only  the  former 

being  larger  fishes  have  larger  scales  and  spines.      This  is  no  doubt 

an  extreme  cause,  but  similar,  if  less  striking  examples  are  to  be  met 

with  in  other  genera. 

Is  it,  therefore,  safe  to  put  any,  or  at  least  implicit,  reliance  on 
^  such  fragmentary  evidence  ? 

I  fear  with  most  the  verdict  would  be  our  Scotch  one  "Not 
•^  -^ffci  Proven." — I  am,  dear  sir,  very  truly  yours,  Jas.  Powbis. 

Reswallib,  Forfab,  May  UM,  1867, 
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UFFEB  DEVONIAN  IN  8.  DEVON. 
To  tie  Editor  of  the  Geoloqioal  Magazine. 

Deax>  Bsb, — As  my  friend  Mr.  Pengelly  asks  me  a  question,  having 
answered  mine,  it  is  but  courtesy  to  reply.  In  speculating  on  the 
poonlrilily  of  explaining  the  presence  of  these  fish  remains  in  the 
iM^hbourhood  of  Torquay  and  Looe,  I  said  that  the  Uppermost 
Devonian  (Upper  Old  Bed)  might  occur  in  unconformable  patches 
round  the  older  rocks.  We  actually  have  the  Upper  Devonian  at 
Newton  Bushell.  Phillips  long  ago  figured  the  Upper  Devonian 
Fkaoopo  loffis  from  thence,  and  Mr.  Pengelly  himself  explained 
the  way  in  which,  having  coiled  themselves  comfortably  for  a  nap, 
they  were  smothered  and  decapitated  in  their  beds.  Newton  Bushel 
is  about  as  near  to  Torquay  as  Teignmouth ;  so,  if  my  friend  will  not 
admit  the  presence  of  Clymenia  pebbles  at  Shaldon  to  be  a  proof  that 
the  Upper  Devonian  lies  immediately  beneath  the  New  Bed  there, 
1  am  sorry  for  him,  but  I  cannot  stop  to  argue  the  point.  He  may 
take  Newton  Bushel  instead.  Only,  of  course,  the  neighbourhood  of 
Upper  Devonian  does  not  prove  the  neighbourhood  of  Uppermost 
Devonian, — ^it  only  makes  it  more  likely. 

Mj  friend  certainly  told  me  the  fish  defences  were  from  Looe 
Island;  it  now  appears  that  one  of  them  only  came  from  thence. 
Will  he  describe  and  figure  them,  and  give  us  the  whole  of  the 
aoatiered  (not  to  say  buried)  information  in  a  tangible  form  ? 

Yours  truly,  J.  W.  Saltbb. 


DISTRIBUTION  OF  WHITE  SANDS  AND  CLAYS  SUBJACENT  TO  THE 

BOULDER-CLAY. 

To  the  Editor  of  (he  Geological  Magazine. 

Sib, — I  shall  be  much  obliged  if  you  will  allow  me  to  add  a  word 
or  two  to  the  excellent  paper  in  your  Juno  number,  by  Mr.  Maw, 
on  "  The  Clays  and  S6Uids  subjacent  to  the  Boulder-clay.*'  I  was 
able  a  few  months  ago  to  pay  a  hurried  visit  to  a  large  pit  in  these 
deposits  at  the  foot  of  the  Weaver  Hills,  I  believe  the  Ribden  Pit, 
and  one  thing  struck  me  very  forcibly  which  seems  to  have  escaped 
the  notice  of  Mr.  Maw  and  Mr.  Edwin  Brown.  The  mass  of  the 
materials  seemed  to  me  to  bo  undoubtedly  derived  from  the  Pebble 
beds  of  the  Bunter,  and  not  from  Millstone  Grit.  The  description 
written  on  the  spot  in  my  note-book  runs  thus : — "  The  deposit  con- 
sists of  unstratified  masses  of  clean  mottled  sand,  incoherent  pebble- 
beds,  and  little  patehes  of  clay,  mixed  together  in  the  most  confused 
manner.  With  the  exception  that  the  pebbles  are  all  of  quartz-rock, 
instead  of  flint,  the  mass  is  exactly  like  one  of  the  mixtures  of  brick- 
earth  ,gravel,  and  sand,  that  lie  in  pipes  in  the  Chalk."  In  both 
cases  it  seems  that  the  underlying  limestone  has  been  dissolved  by 
water,  and  that  masses  of  the  rock  alone.  Lower  Tertiaries,  or 
Bunter-beds,  have  been  gradually  let  down  into  the  hollow,  while 
the  insoluble  earthy  part  of  the  limestone  remained  behind  and  fur- 
nished the  clay. 

If  this  view  be  correct,  the  deposits  may  be  of  any  age  later 
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than  Bunter  times,  for  there  is  no  reason  to  believe  that  the  Derby- 
shire limestone  was  imder  water  from  the  end  of  the  New  Bed  Sand- 
stone period  till  the  Glacial  epoch,  and  yery  likely  not  even  then ; 
and  if  any  outliers  of  Bunter  beds  were  left  upon  the  Mountain 
Limestone,  similar  deposits  might  be  forming  at  the  present  day. 

I  am  also  far  from  certain  that  the  Bibden  deposits  are  oveiliud  by 
true  Boulder-clay ;  what  I  saw  looked  quite  as  much  like  the  coTer- 
ing,  often  many  feet  thick,  of  local  rain  wash,  which  spreads  over  the 
hill  country  thereabouts.  Of  course,  some  of  this  may  be  of  the 
same  date  as  Boulder  beds,  some  is  very  likely  much  oldler,  and  it  is 
fanning  now-a-days  after  every  shower  of  rain. 

Tours  obediently.  A.  H.  Gh»sir. 

Monk  B&btton,  Babmblet,  Juh$  Zrdf  1867. 


GRAPT0LITE8. 
To  ihe  Editor  of  the  Gkological  Maqazihb. 

Sib, — Dr.  Nicholson's  paper  in  your  last  number  might  suitably 
have  closed  the  correspondence  which  you  have  published  between 
us,  but  I  must  ask  you  for  permission  to  add  a  word  or  twa 

Tour  correspondent  gives  up  the  relation  between  the  oapsnies 
and  the  graptolites,  as  originally  figured  by  him,  to  which  I  olj^eoted, 
and  on  which  he  based  the  whole  of  his  aigument  for  their  being 
ovarian  vesicles,  and  with  this  consequently  that  argument  as  well 
But  he  has,  in  the  paper  in  your  last  number,  figured  several  speci- 
mens which  prove  "conclusively  that  there  is  an  actual  organic  con- 
nection" between  the  capsule  and  the  zoophyte.  What  do  these 
specimens  show  ?  On  the  one  species,  OraptoUthus  SedgwieJdi,  he 
finds  the  "  ovarian  capsules "  borne  on  the  common  coenosaro  (PL 
XL  fig.  16)  as  well  as  developed  from  individual  polypites  I  and  in 
the  latter  case  the  polypite  sometimes  is  converted  into  an  "  ovarian 
capsule  "  (fig.  15)  the  mouth  of  the  hydrotheca  narrowing  into  and 
being  "  organically  connected  "  with  the  capsule,  and  at  other  times 
gives  origin  to  the  capsule  from  the  sides  of  the  hydrotheca!  (fig. 
12-14).  The  only  thing  that  I  know  at  all  comparable  to  this  extra- 
ordinary structure  is  the  "  ovisac  "  which  is  thus  so  strangely  related 
to  the  parent,  which  Dr.  Nicholson  tells  us  is  a  corneous  gonophore 
that  becomes  a  free  swimming  zooid  I 

Wm.  Cabruthkbs. 


Note. — Prof.  Harkness  requests  that  the  following  corrections 
may  be  made  in  his  letter,  which  appeared  in  our  last  Number  at  p. 
286.  In  the  heading  to  his  letter  for  "  Upper  **  read  "  Lower  Llan- 
dovery," and  in  the  fifth  line,  for  "  about "  read  "  above  the  position.'* 
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L~^K  Bandkd  and  Bbkooiatsd  Conobetions. 
By  John  Ruskix,  Esq.,  F.G.S., 

(PLATE  XV.) 

AMONG  the  metamoTpliio  phenomena  which  seem  to  me  deserving 
of  more  attention  than  they*  have  yet  received,  I  have  been 
especially  interested  by  those  existing  in  the  brocciate  formations. 
They  are,  of  oourse,  in  the  main,  two-fold ;  namely,  the  changes  of 
fragmentary  or  rolled-pebble  deposits  into  solid  rocks,  and  of  solid 
rocks,  vice  ver^a,  into  brecoiate  or  gravel-like  conditions.  It  is  cer- 
tainly difficult,  in  some  cases,  to  discern  by  which  of  these  processes 
a  given  breooia  has  been  prodaced ;  and  it  is  difficult,  in  many  cases, 
to  explain  how  certain  conditions  of  breccia  can  have  been  produced 
either  way.  Even  the  pudding-stones  of  simplest  aspect  (as  the 
common  Molasse-nagemuhe  of  north  Switzerland)  present  most 
singular  conditions  of  cleavage  and  secretion,  under  motamorphic 
action;  the  more  altered  transitional  breccias,  such  as  those  of 
Yalorsine,  conceal  their  modes  of  change  in  a  deep  obscurity :  but 
the  greatest  mystery  of  all  attaches  to  the  alterations  of  massive 
limestone  which  have  produced  the  brecciatcd,  or  apparently  brec- 
ciated,  marbles :  and  to  the  parallel  changes,  on  a  smaller  scale, 
exhibited  by  brecciated  agate  and  flint. 

The  transformations  of  solid  into  fragmentary  rocks  may,  in  the 
main,  be  arranged  under  the  five  following  heads : — 

1.  Division  into  fragments  by  contraction  or  expansion,  and  filling 
of  the  intervals  with  a  secreted,  injected,  or  infused  paste,  the  degree 
of  change  in  the  relative  position  of  the  fragments  depending  both 
on  their  own  rate  and  degree  of  division,  and  on  the  manner  of  the 
introduction  of  the  cement. 

2.  Division  into  fragments  by  violence,  with  subsequent  injection 
or  secretion  of  cement.  The  walls  of  most  veins  supply  notable 
instances  of  such  action,  modified  by  the  influence  of  pure  contraction 
or  expansion. 

8.  Homogeneous  segregation,  as  in  oolite  and  pisolite. 

4.  Segregation  of  distinct  substances  from  a  homogeneous  paste,  as 
of  chert  out  of  calcareous  beds.  My  impression  is  that  many  so- 
called  siliceous  "  breccias  "  are  segregations  of  knotted  silex  from  a 
semi-siliceous  paste ;  and  many  so-called  brecciated  marbles  are  segre- 
gations of  proportioned  mixtures  of  iron,  alumina,  and  lime,  from  an 
impure  calcareous  paste. 
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5.  Segregation  accompanied  by  crystalline  action,  paasinff  into^ 
granitic  and  porphyritic  formations. 

Of  these  the  fourth  mode  of  change  is  one  of  peculiar  and  varied 
interest.  I  have  endeavoured  to  represent  three  distinct  and  pro- 
gressive conditions  of  it  in  the  plate  annexed ;  but  before  describing 
tiiese,  let  us  observe  the  structure  of  a  piece  of  common  pisolite  firom 
the  Carlsbad  Springs. 

It  consists  of  a  calcareous  paste  which  arranges  itself,  as  it  dries, 
in  imperfect  spheres,  formed  of  concentric  coats  which  separate 
clearly  from  each  other,  exposing  delicately  smooth  surfaces  of  con- 
tact: this  deposit  being  formed  in  layers,  alternating  with  others 
more  or  less  amorphous.  Now  it  is  easy  to  put  beside  any  specimen 
of  this  pisolite,  a  parallel  example  of  stratified  jasper,  in  which  some 
of  the  beds  arrange  themselves  in  pisolitic  concretions,  while  others 
remain  amorphous.  And  I  believe  it  will  be  found  that  the  bands  of 
agate,  when  most  distinct  and  beautiful,  are  not  successive  coats,  but 
pisolitic  concretions  of  amorphous  silica. 

Of  course,  however,  the  two  conditions  must  be  often  united.  In 
all  minerals  of  chalcedonic  or  reniform  structure,  stalactitio  additions 
may  be  manifestly  made  at  various  periods  to  the  original  mass, 
while  in  the  substance  of  the  whole  accumulation,  a  struolural 
separation  takes  place, — separation  (if  the  substance  be  siliceoiis)  into 
buids,  spots,  dendritic  nuclei,  and  flame-like  tracts  of  colour.  But 
the  separation  into  any  of  these  states  is  not  so  simple  a  matter  as 
might  at  first  be  supposed. 

On  looking  more  closely  at  the  Carlsbad  pisolite,  we  may  discern 
here  and  there  hemispherical  concretions,  of  which  the  structure 
seems  not  easily  to  be  accounted  for; — much  less  when  it  takes  place 
to  the  extent  shown  in  Fig.  1,  Plate  XV.,  which  represents,  about 
one-third  magnified,  a  piece  of  concretionary  ferruginous  limestone, 
in  which  I  presume  that  the  tendency  of  the  iron-oxide  to  form  reni- 
form concretions  has  acted  in  aid  of  the  pisolitic  disposition  of  the 
calcareous  matter.  But  there  is  now  introduced  a  feature  of  notable 
difference.  In  common  pisolite,  the  substance  is  homogeneous ;  here, 
every  concretion  is  varied  in  substance  from  band  to  band,  as  in 
agates;  and  more  varied  still  in  degree  of  crystalline  or  radiant 
structure ;  while  also  sharp- angled  fragments,  traversed  in  one  case 
by  straight  bands,  are  mingled  among  the  spherical  concretions :  and 
series  of  brown  bands,  of  varying  thickness,  connect,  on  the  upper 
surfaces  only,  the  irregular  concretions  together,  in  a  manner  not 
unusual  in  marbles,  but  nevertheless  (to  me)  inexplicable. 

Next  to  this  specimen,  let  us  take  an  example  of  what  is  usually 
called  "brecciated  "  malachite  (Fig.  2,  in  the  same  plate).  I  think 
very  little  attention  will  show,  in  ordinary  specimens  of  banded 
malachite,  that  the  bands  are  concretionary,  not  successive ;  and  in 
the  specimen  of  which  the  section  is  represented  in  the  plate,  and  in 
all  like  it,  I  believe  the  apparently  brecciated  structure  is  concre- 
tionary also.  This  brecciation,  it  will  be  observed,  results  from  two 
distinct  processes  :  the  rending  asunder  of  the  zoned  concretions  by 
unequal  contraction,  which  bends  the  zones  into  conditions  like  ^ 
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twisted  fibres  of  a  tree;  and  the  filling  up  of  the  intervals  with 
angular  fragments,  mixed  with  an  ochreous  dust  (represented  in  the 
plate  by  the  white  ground),  while  the  larger  concretions  of  malachite 
are  abruptly  terminated  only  at  right  angles  to  the  course  of  their 
zones,  not  broken  raggedly  across :  a  circumstance  to  be  carefully 
noted  as  forbidding  the  idea  of  ordinary  accidental  fracture. 

Whether  concurrently  with,  or  subsequent  to,  the  brecciation  (I 
believe  concurrently),  various  series  of  narrow  bands  have  been 
formed  in  some  parts  of  the  mass,  binding  the  apparent  fragments 
together,  and  connecting  themselves  strangely  vnth  the  unruptured 
malachite,  like  the  brown  bands  in  example  No.  1. 

Now,  if  we  compare  this  condition  of  the  ore  of  copper  with  such 
a  form  of  common  brecciated  agate  as  that  represented  in  Plate  XY., 
Fig.  3,  it  vdll,  I  think,  be  manifest  that  the  laws  concerned  in  the 
production  of  this  last-— though  more  subtle  and  decisive  in  opera- 
tion, are  esBeiUiaUy  the  same  as  those  under  which  the  malachite 
breccia  was  formed, — complicated,  however,  by  the  energetically 
crystalline  power  of  the  (amethystine)  quartz,  which  exerts  itself 
concurrently  with  the  force  of  segregation,  and  compels  the  zones 
developed  by  the  latter  to  follow,  through  a  great  part  of  their 
course,  the  angular  line  of  the  extremities  of  the  quartz  crystals  eo- 
imnporaneoudy  formed,  while,  in  other  parts  of  the  stone,  a  brecciate 
a^regation,  exactly  similar  to  that  of  the  malachite,  and  only  the 
fine  ultimate  perfectness  of  the  condition  of  fragmentary  separation 
which  is  seen  incipiently  in  the  pisolite  (Fig.  1),  interrupts  the  con- 
tinuity both  of  the  agate  and  quartz. 

And  finally,  a  narrow  band,  correspondent  to  the  connecting  zones 
of  the  malachite,  surrounds  the  brecciated  fragments  in  many  places, 
while  in  others  it  loses  itself  in  the  general  substance  of  the  massive 
quartz. 

I  cannot,  however,  satisfy  myself  whether,  in  this  last  example, 
some  conditions  of  violent  rupture  do  not  mingle  with  those  of 
agatescent  segregation ;  and  I  am  sincerely  desirous  to  know  the 
opinions  of  better  mineralogists  than  myself  on  these  points  of  doubt : 
and  this  the  more,  because  in  proceeding  to  real  and  unquestionable 
states  of  brecciate  rock,  such  as  the  fractured  quartz  and  chalcedony 
of  Cornwall,  I  cannot  discern  the  line  of  separation,  or  fix  upon  any 
test  by  which  a  fragment  truly  broken  and  cemented  by  a  siliceous 
paste  which  has  modified  or  partly  dissolved  its  edges,  may  be  dis- 
tinguished from  a  secretion  contemporaneous  with  the  paste,  like  the 
so  fi^quent  state  of  metalliferous  ores  dispersed  in  quartz. 

Hoping  for  some  help  therefore,  I  will  not  add  anything  further  in 
this  paper ;  but  if  no  one  else  will  take  up  the  subject,  I  shall  pro- 
ceed next  month  into  some  further  particulars. 

EXPLANATION  OF  PLATE  XV. 

Fig.  1.  Section  of  a  piece  of  concretionary  fermginoos  limestone,  magnified  about  one- 
third. 
■Pig.  2.  Section  of  a  (sO'Called)  "  Brecciated  "  Malachite. 
Fig.  3.  Section  of  a  Brecciated  Agate. 


340  Kirkby  and  Youn^ — On  Fossil  ChiUms. 

II. — ^NOTBS    ON   80MK    BsHAINS  OF    ChITOX  AKD    ChITONBLLUS  FBOM 
THB  CaBBONIFSBOUB   StBATA  OF  YORKSHIRE   AND   THE  Ws8T  OF 

Scotland. 

By  Mbssbs.  Jambs  W.  Eibxbt  and  John  Youno. 

(PLATE  XVI.) 

SINCE  the  occurrence  of  Chitons,  in  the  Mountain  Limestone  of 
Settle,  was  noticed  by  one  of  us,  in  1862,^  other  remaioB  have 
been  found  in  the  same  rock,  as  well  as  in  the  Carboniferons  lime- 
stone and  shales  of  Scotland.  The  former  were  discovered,  as  before, 
by  Mr.  J.  H.  Burrow,  of  Settle,  who  has  kindly  placed  them  in  oar 
hands  for  description. 

Both  suites  of  remains  are,  as  is  usual  with  fossils  belonging  to 
this  group  of  mollusca,  in  the  state  of  isolated  plates.  Those  from 
Yorkshire  are  from  the  Lower  Scar  Limestone,  where  they  are  found 
associated  with  great  numbers  of  other  fossils,  such  as  Orihocetat  Odd- 
/uBsianum,  De  Eon. ;  GoniaHtes  siriattts,  Phillips  ;  Spirtfera  cuspidaia, 
BhynchaneUa  angtdata,  etc.,  etc.  Those  from  the  West  of  Scotland 
are  &*om  the  calcareous  shales  of  the  Lower  and  Upper  Limestone 
series  of  Craigenglen,  Campsie ;  Williamwood,  near  Cathcart,  Ben- 
frewshire ;  Braid  wood,  near  Carluke ;  and  Bobroystone,  N.£.  of  Qlas« 
gow ;  and  they,  like  the  Yorkshire  specimens,  occur  aBSOciated  with 
many  other  marine  fossils. 

The  Scotch  specimens  do  not  appear  to  have  been  much  woin  or 
corroded  before  they  were  imbedded  in  the  rock  materials.  The 
Yorkshire  plates,  on  the  contrary,  are  nearly  all  more  or  less  injured 
in  respect  to  surface.  They  are  likewise  thick-shelled  compared 
with  the  Scotch  species,  and  seem  to  have  been  adapted,  as  well  as 
subjected,  to  the  wear  and  tear  of  a  rock-bound  coast. 

Description  of  Specimens  from  Yorkshire : — 

1.  Chiton  Burrowianus,  Kirkby,  1862.     [Quart.  Joum.  Geol.  Soc. 

vol.  xviii.  p.  234,  figs.  1  and  2.]     Plate  X  vl.  Figs.  14  and  16. 

This  species  was  described  from  two  plates,  a  posterior  and  an  intennedimte  one. 
Other  two  have  been  found  by  Mr.  Burrow,  which  are  likewise  posterior  and  inter- 
mediate. The  last  found  posterior  is  larger  than  the  first,  being  an  inch  in  width  and 
five-eighths  in  length.  It  is  much  worn  and  does  not  e^iow  any  additional  feature. 
The  intermediate  plate  has  apparently  belonged  to  a  smaller  indiyidual  and  is  not 
quite  perfect. 

2.  Chiton  coloratuSf  Kirkby,  1862.     [Quart.  Joum.  G^eoL  Soc.  vol. 

xviii.  p.  234,  figs.  3,  4,  5,  6.J     Plate  XVI.  Figs.  8a,  86. 

Several  imperfectly  preserved  posterior  plates  occur.  Also  an  anterior  plate, 
which  is  very  thick-shelled,  and  which  has  a  worn  surface  that  retains  traces  or  gra- 
nulation. Ihe  anterior  margin  forms  rather  more  than  a  semi-cirole ;  the  posterior 
is  concave  on  each  side  of  the  apex,  and  projects  backwards  to  join  the  anterior 
margin.  Length  three-eighths  of  an  inch ;  width  half  an  inch  ;  height  three-sixteenths 
of  an  inch. 

3.  Chiton  Lo/tusianus,  King,  1848.  [Catalogue  of  Org.  Bern.  Perm. 
Foss.  p.  12.]     Plate  XVI.  Fig.  17. 

In  a  former  paper,'  by  one  of  us,  an  intermediate  plate  of  a  Chittm  is  figured  that 
greatly  resembles  those  of  C.  Lo/tusianus^  King*  of  the  Magnetian  Limestone.  Its 
resemblance  to  that  species  was  pointed  out,  though  it  was  not  identified  with  it 

1  Quart.  Journ.  Geol.  Soc.  vol.  xviii.  p.  233.  '  Ibid.  p.  236. 
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Another  plate  of  the  same  kind  occurs  among  Mr.  Burrow's  recent  discoTeries,  and  we 
▼entnre  to  identify  both  it  and  the  former  one  with  the  last-named  species. 

4.  ChiUm  (?)  eord^Uus,  Kirkby,  1859.  [Quart  Joum.  Greol.  Soc., 
vol.  XV.  p.  616,  pi.  xvL,  figs.  24,  27,  54.]  Plate  XVI.  Figs.  10a,  6, 
llo,  h. 

An  intermediate  plate,  and,  I  beliere,  an  anterior  one,  occur  among  the  Yorkshire 
specimena.  Both  are  larger  than  the  Permian  specimens  firom  which  the  species  was 
described. 

The  intermediate  plate  is  almost  cordate  in  shape,  being  oomparatiTclj  broad, 
rounded,  and  centrally  sinuated  anteriorly,  and  extremely  narrow  and  acuminate 
posteriori  J, — the  antenor,  lateral,  and  posterior  margins  blendine  insensibly  together. 
The  median  line  is  slightly  arched ;  the  lateral  areas  occupy  less  than  two-thirds  of  the 
plate-surface,  and  are  separated  from  the  dorsal  area  by  a  slight  sulcus.  The  surface 
IS  finely  granulated ;  length,  half  an  inch,  and  the  same  in  breadth. 

The  anterior  pUte  is  semi  -cone  shaped ;  is  oyer  half  an  inch  wide,  three-eighths  of  an 
inch  high,  and  a  quarter  of  an  inch  lon^.  It  is  thick-shelled,  and  has  tne  surface 
ooTcred  with  rather  coane,  oral  granulations,  regularly  arranged  in  concentric  lines. 

Both  these  plates  closely  resemble  the  tyjpe  specimens  of  C.  eordatutj  except  in  the 
granulated  sunace  of  the  anterior  plate,  which  dmers  both  from  the  intermediate  plate 
we  describe  here  and  from  the  Permian  specimens.  It  may  possibly  belong  to  another 
sjMcies,  but  as  it  comes  so  close  to  C,  eordatua  in  other  charactei^  we  place  it  along 
with  that  species  for  the  time  being. 

5.  Ckttanellua  (?)  subantiquus,  sp.  nov.   Plate  XVI.  Figs.  12a,  6, 13. 

We  describe  two  patelliform  plates  under  this  genus,  as  we  consider  them  to  be 
plates  of  ChiUmeUuty  though  as  the  marginal  processes  of  insertion  are  not  exposed, 
our  opinion  as  to  their  generic  position  can  scarcely  be  free  from  doubt.  They  eyi- 
dently  belong  either  to  that  genus  or  to  one  of  the  groups  of  PaUUiform  Gasteropoda, 
thol^^h  we  believe  to  the  former.  Indeed,  one  plate  so  nearly  approaches  the  Permian 
species  C.  antiquusy  Howsc  (see  fig.  17,  pi.  xvi.  Quart.  Joum.  Geol.  Soc),  as  to  render 
its  separation  from  it  a  matter  of  difficulty.  The  following  is  a  brief  description  of 
the  most  perfect  plate,  which  we  take  to  be  an  intermediate  one. 

Conical,  sub -pentagonal  in  marginal  outline,  apex  recurved  and  placed  rather  be- 
hind the  centre  of  the  plate.  Several  fine  ribs  radiate  from  the  apex  down  each  side, 
and  others  appear  to  have  originally  existed  in  front  and  behind,  but  are  not  now 
visible  on  this  specimen,  owing  to  tne  imperfect  preservation  of  the  shell  in  these 
parts.  Surface  marked  with  strong  lines  of  growth ;  length  rather  imder  three- 
eighths  of  an  inch  ;  breadth  rather  over  two-eighths  of  an  inch. 

Description  of  Scotch  Specimens  : — 

1.  Chiton  humilis,  Kirkby,  1865.       [Trans.  Geol.  Soc.,  Glasgow, 

vol.  ii.  p.  14,  pi.  i.,  fig.  1.]     Plate  XVI.  Figs.  6a,  h,  c. 

This  species  was  discovered  two  years  ago  and  described  in  the  Transactions  of  the 
Geological  Society  of  Glasgow.  The  only  perfect  plate  found  is  a  posterior  one,  which 
we  re-figure.   It  occurs  in  calcareous  shale  in  the  Kobroystone  beds  N.E.  of  Glasgow. 

2.  Chiton  sp.     Plate  XVI.  Figs.  7a,  6,  c,  9. 

Mr.  Jas.  Armstrong  and  Mr.  Jan.  Bennie,  of  Glasgow,  have  found  three  pKMterior 
plates  in  the  Carboniferous  Limestone  Shale  of  Williamwood,  near  Oathcart,  in  Ren- 
frewshire, which  diff*er8  from  the  preceding  species.  They  are  relatively  broader, 
more  pointed  in  front,  and  more  sharply  angulate,  and  with  coarser  surface  granula- 
tions than  the  equivalent  plate  of  C.  humilis.  They  are  about  one-fifth  of  an  inch  wide, 
aod  the  same  or  a  little  less  in  breadth,  and  show  well-developed  processes  of  in- 
sertion. 

These  plates  approach  nearest  to  Chiton  Burrowiantu  of  any  Chiton  known  to  us ; 
but  they  do  not  come  near  enough  to  allow  them  to  be  identified  with  that  species.  We 
leave  them  for  the  present  unnamed. 

3.  ChiioneUus   Youngianus,  Kirkby,    1865.       [Trans.   G^eol.    Soc., 

Glasgow,  voL  ii.  p.  14,  pi.  i.,  fig.  2.]     Plate  XVI.  Figs.  2,  3,  4. 

Since  the  discoverv  of  a  single  plate  of  this  snecies  in  \ft66,  ^T\.\oitt  q^  V«q  q?Qv«s^ 
kaTe  been  found.    These  we  igure  along  with  tW  first. 
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The  plates  discovered  appear  to  be  intermediate  ones.  The  one  that  is  perfMst  is  mne- 
thirty-seconds  of  an  inch  long  and  fonr-thirty-seconds  of  an  inch  broad.  It  is  ofitolj 
oblong  in  outline,  with  an  anterior  sinus,  ana  is  sharply  ridged  along  the  median  lime 
from  tne  apex  forwards.  The  apex  is  placed  about  one-fifth  from  the  anterior  margin. 
The  exposed  portion  of  the  plate,  or  that  which  was  uncorered  by  the  manUe,  is 
slightly  raised,  anteriorly,  orate  in  shape,  and  with  a  pustulous  surfitoe ;  the  inserted 
portion  of  the  plate  is  marked  with  coarse,  radiating  striie,  except  in  front. 

The  other  two  plates  are  both  imperfect  in  the  anterior  inserted  portion ;  Init  so  hi 
as  they  are  preser?ed,  they  both  a^ree  precisely  with  the  one  described.  They  wen 
found  in  the  marine  shales  of  Oraigenglen.  Another  perfect  plate  appears  to  htfe 
been  found  by  the  late  Mr.  Alex.  Cowan  of  Campsie,  but  has  been  lost. 

All  the  plates  haye  been  found  in  the  marine  shales  of  Craigenglen,  Campsie. 

4.   ChiUmeUus  subquadraius,  sp.  nov.     Plate  XYI.  Fig.  5. 

We  designate  by  the  above  name  another  plate  that  has  also  oecorred  in  the 
Craigenglen  shales,  and  which  cannot  be  referred  to  C.  Tounffianiu,  It  may  be 
described  as  subquadrate  in  outline,  with  both  anterior  and  posterior  margins 
forked,  but  with  the  former  more  so  than  the  latter,  and  with  the  anterior  poraoa 
of  the  plates  rather  narrower  than  the  other.  It  is  ridged  or  angular  alon^  the  median 
line  from  the  apex  forwards;  and  from  near  the  apex  posteriorly  two  declining  angnlar 
ridges  diverge  and  run  into  two  sharp  projections  that  are  formed  by  the  juoction  of 
the  latero-posterior*  margins.  The  exposed  portion  of  the  plate  is  very  small  com- 
pared with  the  portion  that  was  buried  in  the  animal,  being  not  more  tnan  a  fifth  or 
sixth  part;  it  is  heart-shaped,  with  the  pointed  extremity  in  front;  it  is  slightly 
elevated  above  the  rest  of  tne  plate,  and  granulated  about  the  margin.  Numerous 
delicate  strisB  fringe  this  heart-shaped  area  on  the  surface  of  the  inserted  portion  of 
the  plate.    Length,  quarter  of  an  inch ;  breadth,  one-eighth  of  an  inch. 

Besides  the  species  which  we  have  already  enumerated  from  Soot- 
land,  Mr.  John  Hunter,  of  Braid  wood,  near  Carluke,  has  obtained 
from  the  main  limestone  of  that  place  one  or  two  small  plates  of  a 
species  of  Chiton,  which  we  have  been  unable  to  determine  correctly, 
owing  to  their  imperfect  preservation. 

Mr.  James  Thomson,  of  Glasgow,  has  also  a  Chiton  plate  in  his  col- 
lection, from  Carboniferous  shale  on  the  banks  of  the  Anan,  near 
Strathanan.  His  specimen,  so  far  as  wo  remember,  agrees  very 
closely  in  form  and  ornamentation  with  the  Chiton  gemmcUus  of  De 
Koninck. 

It  is  not  unlikely,  when  the  affinities  of  the  palaeozoic  ChiUmidft 
can  be  carefully  investigated,  that  the  generic  nomenclature  adopted 
at  present  will  require  revision  and  alteration.  Some  of  the  species 
described  would  almost  appear  to  possess  points  of  more  than  specific 
difference  from  all  the  known  recent  types  of  Chiton,  so  that  it  may 
ultimately  be  found  requisite  to  establish  new  genera  for  their  re- 
ception. It  is  well,  however,  not  to  be  too  hasty  in  the  formation  of 
new  types ;  for  our  knowledge  of  the  palaeozoic  species  is  nearly  in 
every  case  imperfect,  and  in  some  instances  the  conclusions  drawn 
from  the  facts  known  may  be  erroneous. 

Wo  give  figures  of  the  eight  plates  of  the  recent  ChiloneUus  strialtis, 
Lam.,  to  illustrate  the  nearer  approach  of  the  fossils  we  describe  as 
Chitonelli  to  that  genus  than  to  Chiton.      From  these  it  will  be  seen 
that  in  Chitonelhs  the  plates  are  longer  than  broad,  while  in  ChUom 
just  the  contrary  holds ;  also  that  the  plates  are  not  formed  to  im- 
bricate on  each  other  as  in  Cftiton,  but  to  be  fixed  isolatedly,  though 
firmly,  in  the  mantle ;  and,  lastly,  that  much  more  of  the  plate  ia 
inserted  in  or  covered  by  tVi^  niaai^lXft  ol  VJsi'^  ifikKM>9fiA.     In  these 
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reapeotB  the  fosfl  species  to  whidi  we  allude  oertainlj  i^pproach 
neazer  to  CkiUmdhu  thaa  to  ChiUm. 

EXPLANATIOK  OF  PLATE  XVI. 

Figi.  !«,  A,  c,  d;  §jf^  f  ,  A.  Okitmelhm  tirimim,  Lamarck.      Reeent,  tnm.  tiie  eotat  of 

New  HolUnd.    The  platoi  are  deUehed  from  the  mantle ;  fig.  1«  being  the 

•Dterior,  and  \k  tiie  posterior.    Magnified  three  times. 
yigs.  2»  8,  4.  CkiiomtUm  T^umjimmtit,  Kirkbj.    Litermediate  platen  Magnified  three 

times.    From  Craigengkn,  Gampae. 
Fig.  6.  Ckitmt§RuM  Muhquuimtm»^  sp.  nor.     Litermediate  plate.     Magnified  three 

times.    Cndgoiglenf  Gampsie. 
Figs.  6«,  A, «.  CfttitMi  hmmOma^  Kirkbj.    Posterior  plate,  magnified;  h  lateral  Tiew ; 

portion  of  granulated  snr&ee  highly  magnified.    Boororstone. 
Figs.  7«»  A,  e,  9.  CkitoH  tp.    Posterior  pUtes ;  H  lateral  riew;  le  portion  of  snrfMe 

highly  magnified.    Williamwood,  near  Gathcart. 
Figs.  8«,  h.  CkiUm  eoiormtmt^  Kirkby.    Anterior  plate,  magnified ;    h  lateral  riev. 

Settle. 
Figa.  10,  11«,  h.  ChUcm  {f)  etrdmhia,  Kirkby.     10,  anterior  plate ;  11a,  intermediate 

plate ;  b  lateral  new  of  same.    Magnified.    Settle. 
Figs.  ]2«,  i,  18.  CkitomeOm  mttrntigumtj  sp.  nor.    Litermediate  plates;  12i,  lateral 

riew.    Magnified.    Settle. 
Figs,  li,  16.  CkiioH  BurrowioMtu^  Kirkby.      Posterior  plates,  one  (14)  being  dis- 
torted by  presBore.    Settle. 
Fig.  16.  CSUtofiysp.  indet    Settle. 
Fig.  17.  CkiUm  Loftutmmu,  King.    Litermediate  plate.    Settle^ 


in. — ^ElTCHKN-MlDDENS   OK   THS   O&SAT   ObIUBSHBAD. 
By  the  Rct.  T.  G.  Bomnbt,;M.A.,  F.G.S. 

I  CAME  accident ly  upon  the  deposits  which  are  the  subject  of 
this  brief  notice,  the  afternoon  before  I  left  Llandudno  last  ApriL 
Want  of  time  prevented  my  making  more  than  a  hasty  examination 
of  them,  but  I  think  that  they  will  repay  any  one  who  happens  to  be 
visiting  Llandudno  this  summer,  and  will  devote  a  day  or  two  to 
them. 

After  passing  the  Dean  of  Christchurch's  house,  a  gate  leads  on  to 
the  shore  of  Conway  Bay  (Pen-morfa  on  the  Ordnance  Map.)  A 
high  steep  talus  covered  with  thin  turf,  here  separates  the  fine 
limestone  cliflGs  of  the  Ormeshead  from  the  shore,  the  lower  part  of 
which  has  been  eaten  away  by  the  waves,  so  that  a  cliflf  has  been 
formed,  whigh  soon  rises  to  a  height  of  some  twenty  feet ;  the  lower 
tier  of  limestone  soon  emerges  from  the  shingle  and  slopes  upwards, 
Btill  separated  from  the  upper  cliflf  by  the  drift-covered  talus.  The 
deposits  of  which  I  have  to  speak  occur  between  the  above-named 
gate  and  the  place  where  the  lower  limestone  makes  its  appearance. 
Directly  after  passing  through  the  gate,  we  find  a  thin  seam  of 
Mytilus  edulia  with  Balanus  bcUanoides  attached  to  the  shells,  and  a 
sort  of  bed,  or  pocket,  of  Mytili  1^  feet  below  it.  These  perhaps 
may  not  be  the  remains  of  a  Midden,  but  of  a  mussel-bed  correspond- 
ing with  those  along  the  same  shore  about  a  mile  to  the  south. 

The  cliff"  rises  rapidly,  and  about  four  or  five  yards  further  on  to 

the  N.W.,  we  have  a  tolerably  clear  face  with  the  following  section : 

Soil  with  angular  fragments  of  limestone,  1|  ft. 

A  Tery  thin  seam  of  shells  mostly  Littorma  litUnrea, 


il)  Soil  with  angular  fragments  of  limestone,  1|  ft. 
2)  A  Tery  thin  seam  of  shells  i 
(3)  Dark  soil,  about  six  iachea. 
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f4)  Thin  seam  of  shells,  moitly  FaUUa  nttgaUy  with  dark  aoiL 

(6)  Dark  soil,  about  eight  inches. 

(6)  Greyer  soil,  with  thin  seam  of  TaieUa  near  top,  and  of  M^Sut  nfisr  bottom, 

about  six  inches. 
{7}  Grarel  of  angular  fragments  of  limestone,  with  a  fSew  shellf  of  Mptihu  ib  lower 

purt,  three  inches. 
(8)  Beddish  clay,  with  angular  firagments  of  limestone  and  idled  trap  pebbles, 

about  two  feet. 

Red  sand  without  pebbles,  yellower  in  upper  parts,  about  three  feet 
(9^  Talus  of  clay,  &c.,  about  four  feet. 
(10)  Shore,  sloping  some  two  or  three  feet  to  high-water  mark. 

In  (2)  I  found  Litlorina  littarea,  PaJteUa  vulgata,  and  Mytihis  ednUi, 
with  some  grains  of  a  friable  red  earth  resembling  burnt  clay ;  and 
a  bed  a  few  feet  to  the  west, — ^probably  the  same — yielded  not  only 
PaieUay  but  alro  a  valve  of  Cardiwn  edxdey  and  some  laiger  fragments 
of  this  burnt  clay,  one  of  which  was  about  the  size  of  a  walnut 

From  6,  besides  the  shells  named,  I  collected  LUtorina  UUarea 
Cardium  edvlSf  a  fragment  of  bone,  and  the  mid-dorsal  vertebra  of 
an  ox,  differing  from  that  of  the  common  ox  in  having  one  large 
perforation  for  arteries  in  the  neural  arch. 

The  face  of  the  cliff  for  about  ten  yards  further  shows  a  some- 
what similar  section,  but  the  different  deposits  cannot  be  traced  with 
certainty  for  more  than  a  few  feet.  From  beds  in  a  position  corres- 
ponding (nearly)  with  (4)  I  collected  lAtiarina  littorea,  PaieUa  wl- 
gata,  Mytilus  edidis,  and  the  following  bones  : — Left  tibia  of  small 
deer,  probably  roebuck  ;  fragment  of  femur  of  bird ;  fragment  like 
a  bird*s  bone  in  form  and  medullary  cavity,  and  as  large  8^  the  tibia 
of  a  swan  ;  teeth  of  lamb  or  young  roebuck. 

We  then  find  a  very  interesting  section  exposed : — 

[1)  Surface  soil  with  angular  fragments  of  limestone,  1^  feet. 
2)  Shells,  IJ  feet. 

fsj  Soil  with  limestone  fragments,  one  foot. 

f4J  Shells,  ^ieflj  Patella  vtdgaia. 

\b\  Sandy  deposit,  about  2J  feet. 

[6)  Beddish  clay,  with  many  limestone' fragments,  some  many  cubic  feet  in  contents. 

(2)  Is  simply  a  mass  of  shells,  almost,  if  not  wholly,  lAUorina 
litiorea  and  Patella  vulgata ;  it  extends  for  some  six  or  seven  yards 
further  to  the  north-west,  though  it  runs  rather  thinner,  and  one  can 
trace  it  for  some  fifteen  yards  beyond  by  a  scanty  seam  of  shells 
which  rises  with  the  ground — owing  to  the  thickening  of  (6) — to  a 
height  of  from  twenty  to  twenty-five  feet  above  the  shore.  With 
the  shells  I  found  two  pieces  of  bone,  which,  according  to  Mr. 
H.  Seeley,  whom  I  have  to  thank  for  determining  the  bones  herein 
mentioned,  are  *'  very  young  and  have  the  proportion  of  the  maxil- 
lary and  lower  jaw  in  the  lamb,  but  may  be  the  roebuck,  with  which 
I  have  no  means  of  comparing  it." 

(4).  The  shells  in  this  bed  shew  more  marks  of  age  than  any  of 
the  others.  I  found  also  lAttorxna  liitorea  and  "  the  metacarpal  of  a 
small  deer,  probably  the  roebuck." 


Wynne — Jfotea  on  Qten-ear  Vattesf. 


IV. — NoTBB  ON  Glik-cab  Vallkt,  Suoo. 
Bj  A.  B.  Wtmmb,  F.G.S.,  etc. 

ABECENT  visit  to  the  pioturesque  lake-valle;  of  Glen-car,  about 
seven  miles  N.N.E.  of  Sligo,  lias  afforded  an  opportunity  for 
nccmsidering  the  method  by  vhich  the  tine  precipioes  enolosing  it 
vere  formed. 

Viewed  at  a  shorter  dietanco  the  appearance  of  an  anticlinal  ourve 
intersected  by  the  oliff,  referred  to  and  illnatrated  in  the  January 
Nomber  of  this  Haoazine  (Vol.  IV.  PI.  L  1^.  5,  p.  5),  was  found  to 
have  been  in  this  instance  deceptive.  The  limestone  strata  are  more 
nearly  horizontal  than  otherwise,  while  the  appearance  of  an  open 
cnrve — eee  right  side  of  figure  referred  to  above — is  given  by  three 
parallel  land-slips  along  the  face  of  the  cliff,  letting  down  large 
masses,  so  as  to  form  the  benches  shown  in  the  figure,  and  were 
doubtless  caused  by  fissures  like  those  in  Fig.  1  of  the  same  plate. 

The  cliffs  do  not  overhang,  and  the  profile  of  a  portion  of  the 
mountain  as  sketohed  from  the  lake,'  looking  towards  the  mouth  of 
the  glen  (see  Sketch,  Fig.  1)  does  not  show  traces  of  former  under- 
onttingH  by  sea-breakers  to  have  been  the  cause  of  these  land-slips. 


Several  of  these  great  slips  occur  in  this  locality.  At  a  place 
called  the  Protestants'  Rooks,  on  the  south  or  opposite  side  of  the 
glen,  an  immense  fluke  or  mass,  many  yards  in  length  and  height, 
has  slipped  down  from  and  now  inclines  towards  the  face  of  the 
cliff,  resting  upon  the  talus  at  ile  foot ;  and,  though  much  weathered, 
otill  shows  the  hollow  of  a  ravine  above,  by  which  it  was  crossed 
before  the  settlement  took  place  (see  Sketch,  Fig.  2). 

Between  the  group  of  mountains  in  which  this  glen  lies,  and  Sligo 
bay  to  the  west,  ore  several  long  rising  grounds  running  east  and 

'  Two  small  Ulets,  one  at  either  end  of  the  lake,  ue  raid  to  be  "emnDagea,"  or 
old  Uke  babitationa.  The  evidence  npon  which  this  statement  waa  made,  ia  supposed 
to  hare  been  obtained  manj  j'ears  ago,  wben  tbe  lake  was  lowered  by  Isr^  ei- 
csTStiona  and  alterationi  in  the  bed  of  the  Drumcliff  river,  which  forma  ila  outlet; 
but  these  have  since  then  ulted  up  to  much  that  the  taka  is  now  aaid  to  maintain. 
Bearly  ita  old  higher  level,  and  the  isleta  preaeat  merely  tba  «,ff«anitcQ  cA  \i!»^  <A 
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west,  either  formed  of,  or  deeply  oorered  b;  heavy  limeatona  diift, 
mpposed  to  be  the  debris  of  materialH  eroded  &om  their  ^siu  1^ 
glacial  action.  However  this  may  be,  the  large  aoonmiilationB  whica 
remain  in  this  diape  can  form  but  a  very  small  portion  of  ttie  great 
■heetB  of  limestone  and  Coal-meastu'es  which  once  orenpread  and 
have  been  denuded  off  the  face  of  the  oonntry,  and  of  frtuoh  th* 
mountains  themselves  are  only  remnaalA. 


Fio,  1.— Lud-allp  It  the 


Ibe  KiuUi  tide  of  Olei-OH,  SUfn. 


The  whole  aspect  of  Qlon-car  forcibly  impresses  upon  an  obBervei 
the  active  and  powerful  agency  exerted  by  atmospheric  denudaldoD. 
It  may  be  plainly  seen  how  the  cliffs  are  gradually  receding,  yet 
still  preserve  their  bold  character.  Naked  portions  of  the  mountain 
tops  are  covered  by  email  pieces  of  disintegrating  rock ;  the  preci- 
pices crumbling  »way  together  with  rain-waslied  ftagmentB  from 
above,  dress  the  steep  slopes  immediately  beneath  with  shingle,  the 
downward  motion  of  which  frequently  appears  to  be  too  rapid  for 
vegetation  to  cling  to  ;  and  these  shingly  elopes  are  cut  through  b; 
the  small  runnels  and  more  rapid  mountain  torrents. 

V. — On  thk  Bre&e  betwexh  thk  Uppxb  and  Lowkb  SiLOKUi 
Rooks  of  the  Lake  District,  ab  seen  betwekm  Kuxbi 
Lonsdale  and  Malkax,  heak  Sbttle. 

By  T.  Mc  K.  Hcaiaa,  M.A.,  F.G.8. 

THE  Rocks  included  under  this  head  are  those  already  described 
by  Professor  Phillips,  in  hie  paper  "On  a  Group  of  Slate  Rocki 
in  Yorkshire,  between  the  rivers  Lune  and  Wharfe,  etc,"  (Trans- 
QfoL  Soc.,  2nd  SericB,  III.  1).  Also  by  Professor  Sedgwick,  in  hii 
paper  "  On  the  Lower  Palteozoic  Rocks  at  the  base  of  the  Carboni- 
ferous Chain,  between  Raveustonedale  and  Ribblesdale"  (Qoart 
Joam.  (hoi.  Soc  VUl.  p.  36>. 
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ProfeMor  Sedgwiok,  in  a  letter  dated  1846,  paUiahed  in  Woidt- 
imrth's  Gkdde  to  the  Lakee,  makeatheOoniatonllagathebaaeof  the 
qpper  group ;  but  later,  in  hia  letter  pabliahed  in  1858,  page  242,  he 
■Kja  that  ifaie  detenniiiation  of  the  foaaib  by  Meaara.  Salter  and  Hio(^ 
Bid  the  agreement  in  minenJogioal  ehaiacter  of  the  Ooniaton  Gzna 
irilh  the  May  Hill  Sandatone,  kd  him  to  draw  the  line  at  the  baae 
)f  the  grita,  and  thia  daaaification  waa  followed  in  hia  aynopaia. 

Profeaaor  HaTkneaB  and  Mr.  Nicholaon,  in  a  jwer  read  before  the 
Seologioal  Society  in  May,  1866,  aay  that  the  Wenlook  and  Uan- 
lovery  Socka  are  mmmoaented  in  the  Lake  Comitiy,  and  they  ntx 
lie  Ooniaton  Flaga  and  Ooniaton  Orita  to  the  Vjpp^  Oaradoa 

'Whea  that  ftaper  waa  read,  I  atatod  to  the  Society  my  roaaon  finr 
setUeving  that  thiere  had  been  aome  miatake  in  the  colleotion  of  the 
baaila  mmi  the  Ooniaton  Flaga,  and  that  the  SomiliM,  from  the 
neaenoe  of  which  the  flaga  were  referred  to  the  lower  group,  had 
lot  come  from  the  beda  containing  Oardkla  miermj^  and  the 
uuneroua  large  OrAoceraUtet. 

In  an  impubliahed  letter,  written  aboat  that  date,  Mr.  Salter  aaid 
Siat  he  felt  Bore  there  were  two  acta  of  flaga,  the  one  belonging  to 
lie  npper  and  the  other  to  the  lower  gronp ;  and  infotma  me  uiat 
lie  had  expreaaed  that  opinion  on  yarioua  oooaajona  prerionaly. 

The  detailed  manner  in  whidi  we  are  inatmcted  to  map  the 
xrantry  haa  enabled  me  to  work  ont  the  order  of  Bncoeadon  m  the 
Silnrian  rocks  along  the  borders  of  Torkshire  and  Westmoreland, 
ind,  I  think,  to  fix  the  position  and  nature  of  the  break  between  the 
ipper  and  lower  group.  The  result  I  arrive  at  is  that,  ''  On  the 
mdenoe,  both  of  mineral  structure  and  of  fossils,  we  are  compelled 
x>  separate  the  Coniston  Flags  frx)m  the  Coniston  Limestone  and 
ISalcareous  Slates,  placing  the  former  at  the  base  of  the  Upper 
Silurian  serieftof  the  Lake  district"  ^ 

The  first  Section  which  accompanies  this  paper  is  drawn  north-east 
ind  south-west  along  the  valley  running  down  from  Chapel-le-Dale 
x>  Ingleton,  and  shows  the  junction  of  the  Oreen  Slates  (B.e.),  with 
Jie  Coniston  Limestone  (B.&.).  The  beds  seen  at  the  north  end  of 
he  valley  are  a  series  of  greenish  gritty  sandstones  and  slates,  which 
ae  succeeded  by  a  thick  set  of  coarse  grits  and  conglomerates.  Groing 
itill  south,  we  cross  alternations  of  greenish  slates  and  tough  gritty 
tandstones  for  about  a  mile,  when  we  arrive  at  the  first  large  quarry, 
n  which  a  blackish  and  green  slate  has  been  extensively  worked, 
rhese  darker  slates  are  separated  from  the  lighter  green  and  olive 
dates  of  the  next  quarry  by  alternations  of  greenish  grit  and  slate. 

This  appears  to  be  an  ascending  section  aU  down  the  valley, 
rhe  beds  dip  at  an  angle  of  from  70  to  90  in  a  south-west  direction, 
tnd  the  ascending  series  varies  in  lithological  character  so  much  that 
here  is  nothing  to  suggest  that  the  beds  have  been  anywhere 
"epeated.  On  the  other  hand,  there  are  several  large  gaps  where 
he  section  is  obscured  by  drift,  and  where  there  might  be  sharp 
bids  or  faults.  Faults,  where  the  strata  are  so  highly  inclined 
irould  have  to  be  very  large  to  produce  muck  effecst  on  \][^  Tii^dssoxA^ 

'  Sedgwiek,  ia46|  Im.  dL 
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hiolmeHi  of  the  beds.  Also  ihey  mxist  ha^e  taken  place  prarioiis  to 
ke  deposition  of  the  Carboniferous  Books,  as  the  great  Soar  lime- 
tane  is  seen  up  both  sides  of  the  vaUey,  lying  with  an  ahnosi 
oiiflontal  Ime  of  junction  i^n  Uie  uptomed  edges  of  the  Silnrian 
tooks.  If  we  have  here  an  unbroken  ascending  series  there  mnsl' 
e  more  than  10,000  feet  of  green  slates  seen  in  tiiis  valley ;  bat  fov 
be  reasons  aboTC  stated  the  measurement  must  be  received  with 
Mition. 

HieBe  green  slates  pass  up  into  a  thin  bedded  shivery  slate,  often 
rosbking  up  when  weathered  into  small  wafer-like  firagmeuts. 
Iksae  in  turn  pass  up  into  more  sandy  slate,  with  calcareous  bands 
Arming  the  base  of  the  Ooniston  Limestone.  The  limestone  has 
are  yielded  only  some  obscure  traces  of  fossils,  being  considerably 
lined. by  its  proadmity  to  one  of  the  Oreat  Oniven  feults.  There 
roold  appear,  therefore,  to  be  a  passage  firom  the  green  slates  to  the 
verlying  Goniston  Limestone,  as  we  find  that  not  only  does  the  dip 
f  the  two  formations  agree  exactly,  but  that  there  are.  beds  inter- 
Mdiato  in  lithological  character  between  them.  The  two  formations 
re  seen  holding  their  relative  positions  in  several  small  sectionB  to 
he  east  of  those  last  mentioned ;  but  nowhere  else  in  this  neig^* 
ouliood  is  the  junction  seen. 

The  next  section,  No.  IL,  is  drawn  due  north  and  south,  down  the 
Mi  side  of  Bibbleisdale,  near  Horton.  The  sieen  slates  are  seen  in 
be  bed  of  the  stream  called  'Dovk  Gill,  whidi  runs  out  ftooi  a 
keld  "  *  on  the  east  of  the  village.  They  dip  at  a  high  angle  in  a 
Krtherly  direction,  and  pass  up  into  calcareous  uates,  fall  of 
baracteristio  Lower  Silurian  fossils.  These  are  the  lower  part  of 
le  Coniston  Limestone,  and  about  150  yards  down  the  stream  they 
egin  to  turn  up  again,  so  that  what  we  have  here  of  the  Ooniston 
dmestone  has  been  preserved  in  a  synclinal,  broken  at  its  west  end 
y  a  fault  noticed  by  Professor  Sedgwick  ( Joum.  Geol.  Soa,  viiL  p.  49), 
rhich  cuts  off  the  Coniston  Limestone,  bringing  the  green  slates  again 
>  the  surface.  The  Lower  Silurian  rocks  are  not  seen  again  on  this 
ide  of  the  valley,  the  country  where  they  might  be  expected  being 
atirely  obscured  by  Drift 

Along  the  road  north  of  Hardland's  Plantation,  and  south-west 
xmi  that  to  Hardland's  Bam,  there  is  a  tough  grit,  succeeded  by 
ags  exposed  in  the  quarry  in  Hardland's  Pkntation.  These  may 
e  seen  undulating  gently  in  many  places  west  of  Beckdale  Bam, 
ad  north-west  of  Bedding  Bam.  They  are  of  no  great  thickness, 
ad  are  soon  succeeded  by  more  grite,  which  are  seen  along  the  road 
orth-west  of  Dove  Cote,  and  also  sticking  out  in  ice-worn  bosses 
Bie  and  there  to  the  south  of  Stanaber  Bam.  These  grits  and  flags 
re  the  lower  grits  (A.e.  2)  with  their  subordinate  flags,  which  an 
leorefore  the  equivalent  of  those  west  of  Crag  Hill  Bam. 

Near  Stanaber  Bam  the  grits  pass  up,  through  alternations  of  flags 

^  **  Keld"  is  the  term  applied  to  the  lam  springs  so  oommon  id  limestone  distrieti, 
here  the  water  collected  in  the  pot-holes  and  orefices  of  the  rock  runs  out  a  fbll 
ream  from  a  care  helow.  Prof.  Sedffwick  informs  me  that  a  similar  word  (**Kelda|" 
think)  ia  need  to  denote  a  similar  phenomenon  in  lodand. 
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and  roughly  cleaved  sandstone  or  grit,  into  the  Coniston  Flag^(A.e.  1). 
These  flags  stand  out  here  and  i£ere  aU  over  the  hill,  and  are  well 
exposed  in  large  quarries  at  Studfold. 

At  the  south  end  of  Studfold  Low  Pasture  they  pass  under  more 
tough  grits  (A.6.  4),  similar  in  lithological  character  to  those  above 
described  (A.c.  2).  They  are  well  seen  near  the  guide-post^  and 
elsewhere  in  Long  Lane.  The  flags  turn  up  again  soudi  of  the 
guide-post ;  but  another  patch  of  the  grit  is  preserved  in  a  second 
small  synclinal,  and  seen  in  the  next  stream.  These  grits  (A.6.  4) 
are  the  highest  beds  to  be  seen  in  this  district.  I  think  they  are  the 
same  as  the  grits  at  the  south  end  of  Casterton  Fell,  where  they 
also  have  yielded  no  fossils,  and  rest  on  similar  flags  with  Ortho- 
oeratites  and  Graptolites. 

I  have  already  described  that  section  in  this  Magazine,  Vol.  lEL 
p.  206 ;  (a)  of  ^t  section  will  be  the  equivalent  of  A.c.  1  of  this, 
and  (6)  of  A.6.  4. 

On  the  west  side  of  the  valley  a  similar  section  can  be  made  out. 
The  green  slates  (B.c.)  are  seen  in  the  Kibble,  between  New  Lin  and 
Horton ;  also  near  Petty  thorn  Bam  and  Beecroft  Hall ;  and  consist 
of  the  usual  alternations  of  greenish  grit,  sandstone  and  slate.  The 
beds  are  much  twisted,  and  the  section  obscured  by  Drift,  for  the 
next  half  mile  to  the  south,  where  an  anticlinal  running  east  south- 
east and  west  north-west,  brings  up  the  Coniston  Limestone  near 
Crag  Hill.  At  Crag  Hill  the  lowest  beds  consist  of  sandy  or  slaty 
concretionary  limestone,  with  plenty  of  fossils.  The  concretions 
are  generally  very  tough,  but  sometimes  weather  into  a  dark  brown 
earth,  showing  remains  of  corals  and  other  fossils.  Occasionally 
this  earthy  matrix  gets  washed  away,  leaving  the  fossils  beautifully 
preserved.  The  beds  of  limestone  are  thicker  and  less  earthy  as 
we  ascend,  and  at  the  top  we  find  a  bed  of  a  peculiar  grey, 
tough,  crystalline  limestone.  It  is  exceedingly  difficult  to  see 
fossils  in  this,  except  on  the  weathered  surface.  I  foimd  only 
two  or  three  species  of  Favoaites.  The  junction  of  this  bed  and 
that  immediately  above  it,  is  nowhere  exposed ;  but  it  is  seen  to  be 
succeeded  by  soft  slates  (A.c.  3),  which  pass  up  into  a  tough,  grey, 
gritty  sandstone.  This  is  probably  the  base  of  A.c.  2,  and,  with  one 
roll,  continues  with  a  southerly  dip  as  far  as  Arco  Wood.  Near 
Crag  Hill  Bam  there  is  a  subordinate  bed  of  flags,  probably  on  the 
same  horizon  as  that  in  Hardland*s  Plantation. 

A  little  north  of  Arco  the  grits  pass  under  the  Coniston  Flags 
proper,  A.c.  1.  The  Arco  Wood  quarries  are  in  the  lower  part  of 
the  flags ;  the  Comb's  quarry  flags  are  much  higher,  but  they  all 
form  one  indivisible  set.  The  flags  turn  up  again  on  the  south  side 
of  Comb's  Quarry,  and,  with  a  nor2i  north-easterly  dip  of  from  27°  to 
76°,  form  bare  ridges,  bursting  through  the  soil  here  and  there.  The 
principal  of  these  may  be  followed  east  south-east^  by  Dry  Rigg 
Quarries,  across  the  Ribble,  and  west  north-west,  under  Moughton 
Scar,  into  the  next  valley,  behind  the  small  village  called  Wharfe. 
Section  III.  is  drawn  due  north  up  this  valley,  but  further  west 
than  the  flags  (A.c.  1)  extend.     The  grits  (A.e.  2)  also  turn  up  again 
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from  under  the  flags.  The  junction  crosses  the  road  about  half  a 
mile  east  south-east  of  Newfield  House,  and  may  be  followed  in  a 
west  north-west  direction  into  the  next  valley,  where  the  boundaiy 
line  may  be  traced  round  to  Studrigg  Scar;  the  grits  ooming  up 
from  below  the  flags  on  the  south,  west,  and  north.  South  of  Swarth 
Moor  the  grits  are  repeated  by  a  fault  parallel  to  the  Graven  Eaolt^i 
but  older  than  the  Carboniferous  rocks  under  which  it  passes. 
Owing  to  this  fault,  which  is  a  broken  anticlinal  with  a  downthrow 
on  the  north,  the  base  of  the  grits  (A.c.  2)  is  not  seen  until  we  gei 
to  the  Crummack  Valley.  They  are  thrown  against  a  lower  part  of 
themselves  as  far  as  Lower  Bark  House  Bam,  on  the  west  of  which 
they  come  against  (B.a.)  the  slates,  grits,  and  ash-like  beds  above 
the  Coniston  Limestone ;  then  against  the  Coniston  Limestone  itself 
As  this  fault  has  a  little  more  west  in  it  than  the  strike  of  the  beds 
on  the  north  side,  lower  beds  abut  against  it  as  we  proceed  west- 
ward ;  and  so  the  base  of  the  grits  comes  against  the  fault  near  the 
road  between  Austwick  and  Wharfe,  and  can  be  traced  from,  that 
point,  through  Wharfe,  across  Crummack  Beck,  south  of  South- 
thwaite  Wood,  across  Crummack  Lane,  near  the  Limekilns,  till  it 
disappears  under  the  Scar  of  Mountain  Limestone.  As  the  grits 
turn  up  again  on  the  north,  the  base  line  may  be  traced  aorosB  the 
Beck,  some  way  south  of  Crummack,  and  up  to  Moughton  Scar; 
but  this  line  is  much  obscured  by  Drift.  Under  Moughton  Scar  the 
slates  (A.C.  3)  are  seen  here  and  there,  and  lower  down  one  small 
boss  of  Coniston  Limestone,  just  enough  to  prove  that  it  comes  there. 

Some  of  the  subordinate  flags  of  (A.c.  2)  may  be  seen  north  of  Far 
End  Houses,  where  we  have  a  bed  about  60  feet  thick.  Some  flaggy 
beds,  probably  at  a  lower  horizon,  occur  in  the  grits  north  of  White 
Stone  Wood,  then  curving  round  with  the  rest  of  the  beds,  may  be 
traced  to  about  100  yards  west  of  Moughton  Lane.  A  still  lower 
set  occurs  in  Souththwaite  Wood,  and  is,  probably,  about  the  horizon 
of  the  flags  of  Hardland's  Plantation  and  Crag  Hill  Bam.  In 
several  places  along  the  east  edge  of  the  valley,  under  the  limestone 
diff",  flags  occur,  alternating  with  the  grit. 

The  slates  (A.c.  3)  may  be  seen  rolling  about  at  small  angles  all 
down  the  stream,  from  the  base  of  the  grits  in  Souththwaite  Wood 
to  within  100  yards  of  Wharfe  Mill  Dam,  where  they  are  cut  oflF  by 
the  fault  above  mentioned. 

About  fifty  yards  west  of  the  stream  we  come  to  the  base  of  the 
slates  (A.c.  4)  which  is  here  a  very  coarse  irregular  conglomerate.  This 
may  be  traced  for  about  a  quarter  of  a  mile  west-north-west,  frag- 
ments of  the  broken  ridge  occurring  along  the  fields  south  of  South- 
thwaite. A  similar  conglomerate  is  seen  at  Austwick  Beck  Head, 
dipping  north-north-east  imder  some  slates,  and  these  again  under 
the  grits  and  flags  of  Capple  Bank,  which  1  take  to  be  A.  c.  2. 

At  Austwick  Beck  Head  the  conglomerate  rests  on  an  irregular 
cleaved  mudstone,  of  which  there  is  very  little  seen,  and  that  much 
weathered. 

Below  Souththwaite  the  conglomerate  rests  on  a  series  of  slates, 
with  subordinate  more  gritty  bands  (B.  a.  2)  which  pass  into  rooks 
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▼eiy  like  what  have  sometimes  been  called  ash-beds.  Some  of  these 
beds  cross  Cmmmach  Lane  jnst  north  of  Norber  Brow.  One  is 
seen  in  the  stream  close  to  the  Dam  Honse  Bridge.  The  series  rolls 
over,  and  several  such  beds  are  seen  dipping  to  the  south,  near  Jop 
Bidding,  Woodend,  Staindale,  etc.  Below  them  the  slates  become 
more  flaggy  (B.  h.  3) ;  have  often  long  bands  of  concretions  packed 
parallel  to  the  cleavage,  so  as  to  make  it  very  difficult  in  small 
sections  to  make  out  the  bedding.  They  are  well  seen  on  Norber 
Brow  and  under  the  Limestone  cliff  of  Norber,  in  both  of  which 
localities  I  found  several  specimens  of  TrinucUus,  These  beds  pass 
down  into  Coniston  Limestone,  which  may  be  seen  near  Whiurfe 
Mill  Dam,  up  Wharfe  Gill  Dyke,  etc 

Thus  it  will  be  seen  that  the  flags  of  Horton,  in  Ribblesdale,  lie 
in  a  synclinal,  the  axis  of  which  slopes  to  the  east-south-east;  and  so 
in  the  Crummack  valley,  we  have  only  the  lower  part  of  the  flags 
(A.e.  1)  preserved  in  the  hollow  of  the  grits  (A^c.  2),  while,  in 
the  Horton  valley,  we  have  the  whole  of  the  flags,  and  at  its  east 
end  even  part  of  the  grits  above  the  flags  (A.6.  4),  preserved  in  their 
then  deeper  trough. 

Two  anticlinals,  also  with  their  axes  sloping  to  the  east-south- 
east, bring  up  the  lower  group  (B)  on  the  north  and  south  of  this 
synclinal. 

Along  the  northern  anticlinal,  the  grit  A.c.  2  (which  is  a  more 
marked  bed  than  A.c.  3),  is  close  upon  the  Coniston  Limestone  B.6. ; 
along  the  southern  anticlinal  it  is  separated  from  the  limestone  by 
a  very  considerable  thickness  of  slates  and  shales,  etc.,  with  Lower 
Silurian  fossils. 

Thus  A  api)ears  to  rest  upon  different  beds  of  the  underlying 
group  B. 

Also  the  base  of  A  is  sometimes  a  conglomerate  made  up  of  frag- 
ments of  the  older  series  B. 

That  is  to  say  A  rests  unconformably  upon  B. 

Such  are  the  stratij^apliical  relations  of  the  rocks  in  the  district 
under  notice.  From  these  data  I  have  constructed  a  Vertical  Section 
(IV.),  to  which  I  shall  refer  by  index  letters  and  numbers,  in  offer- 
ing a  few  remarks  upon  the  lithological  cliaracter  and  palaeontology. 

I  have  avoided  giving  names  to  the  subdivisions,  as  I  feel  that 
names  derived  from  locality  can  probably  be  more  conveniently 
found  in  tlie  typical  region  to  the  north  and  west,  and  that  names 
from  characteristic  fossils  are  not  likely  to  hold  good  over  large 
areas,  as  all  A,  with  which  I  have  chiefly  to  do,  is  so  undoubtedly 
one  group,  that  where  similar  conditions  of  sea  bottom  recurred,  we 
must  expect  to  find  that  the  same  creatures  were  there  or  there- 
abouts, ready  to  migrate  and  re-migrate  to  suit'ible  areas.  Probably, 
also,  most  of  the  divisions  will  fit  in  with  local  names,  already  used 
by  Professor  Sedgwick,  such  as  Ireleth  Slates,  Bratliay  Flags,  etc. 

When  the  fossils,  collected  by  Mr.  Gibbs  and  myself,  have  been 
arrangoil  and  determined  by  Mr.  Etheridge,  1  hope  to  offer  larger 
and  more  trustworthy  lists. 

B.C.  Green  Slates. — These  are  the  green  slalea  a\ivi  ^o\"^\\^t^  ^"l 
VOL.  IV. — ifo.  xxxvni.  *i»^ 
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ProfeoBor  Sedgwick.  I  have  dropped  the  word  porphyry,  m  I  htewt 
not  in  this  distriot  found  any  part  of  them  whioh  oonld  be  80  called. 
The  specimen  whioh  I  saw  in  the  Kendal  Moeeam  also,  from  fiutibflr 
north,  seems  only  a  grit,  though  certainly  altered  a  little.  I  have 
not  been  able  to  detect  any  foesUs  in  these  beds,  unless  some  ofasome 
blac^  marks  which  I  found  in  the  slates  due  west  of  TwisIetoD 
Manor  House,  should  turn  out  to  be  traces  of  Fnooids  or  Ghaptolites. 
Professor  Harkness  has,  howeTer,  shown  that  their  equivalents  fbr- 
iher  north  are  of  Caradoo  ace,  and  the  passage  from  the  Ooniate 
limestone  into  them  near  Ingfeton  would  seem  to  bear  out  this  Tiew. 

B.5.  ConisUm  lAmestone, — A  dark  bluci  dose  grained,  more  or  lesi 
calcareous  slate  and  shale,  passing  into  a  hard  blue  grey  orfstaBine 
Umestone.  I  haTO  nowhere  got  me  top  and  bottom  of  this  bed  in 
one  section,  so  I  can  offer  no  estimate  of  its  thickness ;  nor  am  I 
prepared  to  say  that  it  is  the  very  same  bed  that  ooonrs  at  tbfl 
different  places  from  which  I  haTC  collected  fossils,  and  not  rather 
limestone  bands  on  slightly  different  horizons  of  the  same  aeries. 
Fossils  are  abundant.  Speaking  generally,  the  same  species  ooour 
CTerywhere,  though  in  some  localities  they  are  more  nnmeronsty 
represented  than  in  others.  Besides  the  localities  referred  to  in  the 
description  of  the  cross  sections^  this  formation  is  well  exposed  and 
highly  fossiliferous  in  the  upper  part  of  Helm  Oill,  and  above  Gais- 
tho^  near  Dent ;  also  in  Surly  Beck,  north-east  of  Sedbei^gfa. 

The  following  are  some  of  the  fossils : — 


Malpsitet  eatenulana, 

MelioliUa, 

Petraia  aquisukata, 

Favositta  Jibrosa, 

F.  2  other  sp. 

Fncrinitea, 

Cyitideafu. 

A  Fhylhpod  crustacean. 

Calymcne  Blumenbachii  (rar  hrtvi' 

capitata), 
Chetruru8  Inmucnmatut, 
CybeU  verrueota, 
lUanus, 
Zichas. 

Fhacopt  conophthaimut. 
P.  sp. 

Semoplcuridct. 
Atrypa  marginalU, 


Leptccna  guingmcotUUa, 

L,  tericem, 

L,  iransvcriolu, 

L,  small  tp. 

Zingulay  2  sp.  ? 

Orthit  Actonim. 

0.  biforaia. 

0.  eailigramma, 

0.  eUgantula, 

0.  JIabellulum, 

0.  porcata, 

0,  vetpcrtilio, 

0.  sp. 

Strophomena  dcprt 

MurchUonia  t 

Zituitea  f 

Orthoceras. 


B.a.  Strongly  cleaved  slates.  Near  Souththwaite  the  difference 
between  them  and  the  slates  (A.c.  3),  above  may  be  well  examined — 
the  latter  being  less  altered,  and  showing  the  direction  of  the  bed- 
ding better.  In  the  upper  part  the  altered  grits  like  Ash-be^ 
(B.a.  2)  occur,  below  wliich,  but  some  way  above  the  limestone,  the 
Flaggy  Slates  (B.a.  3)  with  packed  concretions  occur.  In  the  uppw 
part  of  B.a.  3  fragments  of  Trinudeus  become  tolerably  abundant 
So  also  in  coming  down  Helm  Gill  we  have  a  geologically  ascending 
section,  and  in  the  beds  near  the  bottom,  and  therefore  highest  in 
the  series,  we  find  Trinudeus,  while  fossils  axe  scarce  through  the 
beda  immediately  below.     Alao  in  coming  south-west  from  Sariy 
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W%ek  we  La^e  an  asoendhig  aeries,  and  jnat  abo^e  the  firaestone  Ibid 
diaka  in  which  SHrapkow^ma  aUemaia  is  the  (^laraeteriatio  fosol ;  and 
much  higher  up,  (m  the  aoatii-west  side  of  BawHiay  Bridge,  riialaa 
in-  whioh  2VilitieImM  is  ahondant. 

Liienastenee  always  form  a  oonvenient  dividing'  band,  bolih  from 
their  pointing  to  some  physical  diange,  and  firom  their  marked 
MliMilogical  oharaeter.  Therefore,  although  B.a.  passes  down  into 
B.lk,  we  may  take  an  arbitrary  line  for  the  base  of  B.a.,  and  we 
Aatt  feid  that  a  <diange  has  set  in  somewh^w  iii^neabonts. 

In  B.a.  I  have  found — 

Pitrmia  ttMmpUeaimf  war.  ttrmmlwfm,  0.  eatUyrwmmm — lufifi  doieribbed  ▼». 

0.  ip.      I 

Stropkomma  ^ratmk  \  Abandaiit  in 
8.  altemata.  \         the 

S.  sp.  /  lower  psri. 

Orthoeenu,  ete;,  ete. 

A^  4.  This  bed  is  seldom  mqMsed.  Probaby  it  does  not  erery- 
wlttra  flodst  aa  a  eon^menite,  and,  moreoTor,  in  the  other  parte 
•i  ihia  dtatrict  which  I  haTS  had  an  opportm^ty  of  examining,  I 
lMwr»  nerer  fomid  the  npper  group  near  the  lower,  except  whera 
I  have  plenty  of  independent  eTidence  of  ite  being  bron^t  on  by  a 
fimH  It  is,  however,  well  seen  in  a  few  places  in  the  Onmmadk 
Valley,  where  it  is  a  very  coarse  irregular  conglomerate,  made  up  of 
K^led  and  angular  fragments,  which  appear  to  be  derived  &om  the 
grits  and  fine  conglomerates  of  the  green  slates  ;  from  the  Coniston 
Limestone  series — some  pieces  are  very  like  a  bed  seen  in  B.o. 
close  by ; — bits  of  quartz  and  slates  of  various  texture,  etc.  The 
greatest  thickness  I  could  measure  was  about  ten  feet  The  only 
fossils  I  found  were  Favontes  alveolaria?  F,  fibrosa.  It  may  be 
that  the  breccia-like  limestone  above  the  Coniston  Limestone  at 
Crag  Hill  is  the  equivalent  of  this  conglomerate.  I  have  nowhere 
seen  a  limestone  of  that  character  in  the  Coniston  Limestone,  where 
it  has  been  covered  by  beds  undoubtedly  belonging  to  the  lower 
group  B. ;  also,  the  only  fossils  I  found  in  it  were  the  same  corals 
1  found  in  the  conglomerate  ;  but  this  is  a  point  to  be  worked  out. 

A.c.  3.  Slates  very  uniform  in  character  throughout  G^eneraDy 
a  soft  mucjstone  splitting  by  cleavage  and  joints  into  small  rhom- 
boidal  pieces.  Faint  lines  often  indicate  the  bedding.  I  have  not 
as  yet  found  any  fossils  in  these  beds.  The  thickness  is  probably 
several  hundred  feet.  They  pass  up  through  a  roughly  cleaved 
sandy  slate  into — 

A.C.  2.  Tough  grits,  or  greywack^,*  with  subordinate  beda  of 
flags.  These  have  as  yet  yielded  no  fossils.  They  are  about  one 
thousand  feet  thick,  and  always,  in  this  district,  succeed  the  slates 
(A.C.  3)  with  a  very  uniform  character  and  thickness. 

A,c.  1.     Flags  with  subordinate  thin  beds  of  grit      These  are  the 

*  The  word  "  greywack6  "  as  defined  bv  Mr.  Forbes  (p.  229,  sup.  foot-note)  would 
be  a  very  useful  term  in  this  country.     We  want  a  name  for  the  tough  Silurian  rocks 
which  seem  to  be  something  between  a  grit,  or  sandstone  and  (\}ivMVd\.fe, — ^^i^  ^^^. 
af«g.,  Yol.  III.  p.  206,  foot-note. 


LUmtt$  f  ^flwlMf . 
Orthoetrmt  primavum. 
0,  tuhwuhiiatum. 
0.  ip.  (ventrieotum  f) 
Worm  tracktf  etc 
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Coniston  Flags  proper,  in  which  are  the  great  quarries.    Where  the 

bedding  and  deavage  nearly  coincide  they  form  good  flags,  where 

the  cleavage  makes  a  considerable  angle  with  the  bedding  they  qilit 

along  the  cleavage ;  but  the  lines  of  bedding  are  well  mazioed 

across,  and  the  stone  breaks  into  irregular  slabs  of  hardly  any  Talue 

except  as  ''  troughs  "  for  walling. 

The  thickness  of  these  beds  is  about  two  thousand  feet.    FossilSi 

with  the  exception  of  Orthoceratites  and  Graptolites,  are  very  aoaroe. 

I,  however  found  the  following ;  quite  enough  to  connect  them  with 

the  beds  above,  instead  of  with  those  below : — 

Fawmiu  fibvma* 
Aeti9toerinus  puleh$r, 
Oraptoiitet  LutktuU. 
O,  sp. 

PUrima  ttnuutriata  f 
Ckurdiola  interrupta, 

A.6.  4.  Tough  grit  or  greywacke,  with  a  few  subordinate  flaggy, 
or  slaty  beds.  These  are  the  highest  beds  seen  in  the  Horton 
district  I  have  estimated  their  thickness  at  about  twelve  hundred 
feet  on  Gasterton  Fell.  I  have  found  no  fossils  in  them  there,  or  in 
the  Horton  district ;  but  fossils  rarely  occur  in  rock  of  that  character. 
Near  Cautley  Spout,  north-east  of  Sedbergh,  I  found  a  large  LUmtet 
in  a  tough  grit,  which  I  must  refer  to  the  top  of  this,  or  the  bottom 
of  the  overlying  set  (A.6.  3).  Also,  at  Hclmside,  near  Dent,  there 
are  some  flaggy  beds,  near  the  top  of  what  I  taJce  to  be  this  grit 
which  have  yielded  the  following : — 

Ciiona. 

Spirorhia  Zetoisii, 

dratioearit  Murchisoni  (See  Gkol. 
Mao.  Vol.  III.  p.  203). 

(7.  rohtuttu. 

Oraptoiitet  Ludensia, 

G.  sp. 

A.&.  3.  These  are  the  sandy  slates  of  Gasterton,  Middleton,  and 
Howgill  Fells  —  more  than  3(X)0  feet  thick.  Having  already 
described  them  in  the  first  mentioned  locality,  I  will  now  only  give 
a  list  of  fossils,  to  show  that  as  a  group  they  are  the  same  as  ^ose 
which  occur  down  to  the  bottom  of  the  Flags. 


Pterinea  tenuistriaUt, 
Cardiola  interrupta. 
Orthoeerat  Ludense. 
0.  bulla  turn. 
0.  angulatum. 
0,  3  other  sp. 


GraptoUtee, 
Pterinea  tenuistriaia. 
Cardiola  interrupta. 
Lituitea. 
OrthoceraSf  2  sp. 


Fetraia, 

Encrinitee. 

Ceratioearis  Murchisoni. 

C.  robuttus. 

Aeidaspia.  n.  sp.    Salter. 

Fhacope^  sp. 

Thus  it  appears  that  all  (A.)  is  one  scries,  characterized  by  such 
fossils  as  Cardiola  interrupta^  that  it  rests  unconformably  on  a  lower 
scries  (B.),  characterized  by  such  fossils  as  Orihis  Actonia  and 
Trinttcleus. 

1  gather  from  Prof.  Sedgwick,  whose  kind  help  on  all  occasions  I 
take  this  opportunity  of  acknowledging,  tliat  A.c.  1  to  A.c.  4,  arc 
what  ho  included  under  "Coniston  Flags,"  and  I  would  therefore 
merely  wish  to  return  to  the  classification  wliich  he  published  in 

1846,  and  make  the  flags  eo  do^<&d  the  base  of  the  Upper  Silurian 

Seriea. 
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THE  CHEMISTRY   OF  THE  PRIMEVAL  EARTH. 

A  Lbctubb  bt  Db.  T.  Stbbry  Hunt,  F.R.S.,  F.6.8.,  deliybrbd  at  the  Royal 
Institution,  London,  on  Friday  Eybnino,  May  31st,  1867.^ 

Ms.  President,  Ladies,  and  Gentlemen, — ^The  subject  of  my 
lecture  this  evening,  as  has  been  announced,  is  the  Chemistry  of  the 
Primeval  Earth.     The  natural  history  of  the  earth,  to  which  we 
give  the  name  of  "  Gteology,"  is  necessarily  a  very  complex  science, 
including,  as  it  does,  the  concrete  sciences  of  Mineralogy,  of  Botany, 
and   of  Zoology,   and  the  abstract  sciences  of  Chemistry  and  of 
physics,  not  to  speak  of  others.     These   sciences,  and  especially 
chemistry  and  physics,  have  a  very  important  relation  with  regard 
to  the  whole  process  of  development  of  our  earth,  and  have,  from 
the  very  first  time,  exercised  a  most  important  relation  with  regard 
to  all  its  changes.   And  we  have  lately  learned,  from  more  extensive 
study,  that  these  chemical  laws  apply  not  only  to  terrestrial,  but  to 
extra-terrestrial  matter.     Eecent  investigations  show  us  in  fact,  as 
might  have  been  presumed,  that  all  the  other  bodies  of  our  solar 
system,  and  bodies  even  of  other  systems,  revolving  around  other 
suns,  have  essentially  the  same  chemical  composition  as  our  own 
planet.     The  spectroscope,  that  marvellous  instrument  in  the  hands 
of  modem  investigators,  has  thrown  a  light  upon  the  composition  of 
the  farthest  bodies  of  the  universe,  and  has  made  clear  many  points 
which  the  telescope  had  not  been  able  clearly  to  decipher.     It  has 
shown  us,  as  it  were,  matter  in 'all  its  different  stages,  and  has  en- 
abled us  to  trace  the  great  processes  of  the  condensation  and  the 
formation,  so  to  speak,  of  worlds.     It  is,  as  you  are  aware,  long 
since  Herschel  speculated  upon  the  nebulous  matter  which  seemed 
to  be  diffused  in  different  parts  of  space.    Some  of  these  nebulae  Lord 
Kosse  and  others  were  able,  with  their  great  telescopes,  to  resolve,  and 
to  show  that  they  were  really  composed  of  stars ;  and  thence  there 
came  a  doubt  whether  there  were  really  such  masses  of  nebulous 
matter  diffused  as  had  been  hitherto  maintained,  but  the  spectroscope 
has  placed  that  beyond  a  doubt,  and  has  enabled  us  to  see  in  the 
bodies  in  the  heavens  above,  not  only  planets  like  our  own  earth 
shining  by  reflected  light,  and  other  bodies  like  the  sun,  consisting  of 
luminous  and  apparently  solid  particles,  but  also  others  still — true 
nebulous  masses,  that  is  to  say,  luminous  gaseous  matter, — these 
three  forms  representing,  as  we  may  suppose,  three  distinct  phases 
of  the  consolidation  or  the  condensation  of  the  first  primal  matter 
from  which  our  earth,  as  well  as  all  the  other  bodies  of  the  solar 
system,  would  seem  to  have  originated. 

This  nebulous  matter  we  conclude  to  be  intensely  heated — so  in- 
tensely heated  as  to  be  completely  gaseous,  and,  in  fact,  to  owe  this 
gaseous  form  to  its  intensely  elevated  temperature  ;  being,  however, 
comparatively  feebly  luminous  when  we  contrast  it  with  the  solid 

*  Being  a  full  report  taken  down  verbatim  in  shorthand,  and  now  printed  (^t  \.\\vi 
fint  time. 
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matter  which  appears  in  the  flames  of  burning  gas  and  in  most  other 
terrestrial  flames,  or  compared  OTon  with  tiie  light  wbidh  has 
emanated  from  the  sun  itself 

But  still  farther,  the  speotrosoope  has  enabled  ns  to  disoem  in  the 
matter  of  the  sun,  and,  to  a  certain  extent,  in  the  matter  of  tfaa  ftced 
stars — which,  as  you  are  well  aware,  are  other  suns,  the  centres  of 
other  systems — for  the  most  part  the  same  elaments  with  those  whiok 
■kske  up  our  own  earth. 

You  have  probably  already  had  explained  to  you  in  this  plaos— 

a^d  it  would  be  foreign  to  my  object  to-night  to  speak  of  fi--42is 

mode  in  which  these  investigations  have  been  oondnoted ;  but  of  Ihs 

great  oondusion  you  are  aware,  that  the  commonest  elements,  Iks 

sodium,  the  iron,  the  magnesium,  and  most  of  the  other  oommonBit 

elements  of  the  cruat  of  the  earth  also  enter  into  the  oompssitiom  cf 

the  sun,  and  enter  into  the  composition,  moreover,  of  the  fixei 

stars — ^that  is  to  say,  of  other  suns.     And  here  it  is  smgolBBr  how 

nodera  science  has  realized  the  gentle  intuition  of  the  poet.      Lsi^ 

sinoe  we  heard  a  poet  singing,  ^Ao  told  us  that  he 

-^  Saw  alike  in  ttan  and  fliMren  a  part 
Of  the  self-Bame  nniTenal  hwig 
That  is  throhbiog  in  his  miad  and  heart ; " 

and  this,  wliich  seemed  little  more  than  a  poet's  £aaoy,  has  hsss 
realized  in  the  most  prosaic  way  by  modem  investigation,  whioii 
shows  us  from  the  examination  of  the  light  of  the  sun  and  of  the 
stars,  the  very  elements  which  enter  into  the  composition  of  our  own 
earth — which  actually  enter  into  the  composition  of  our  own  bodies. 
Still  farther,  we  know  the  sun  is*  intensely  heated.  Calculatioiii 
have  been  made  as  to  the  amount  of  heat  and  of  light  whioh  have 
radiated  from  the  sun,  and  of  the  temperature  of  the  surfaoe  of  the 
sun.  The  figures  which  are  required  to  represent  that  heat  are  so 
immense  that  it  is  really  difficult  for  the  mind  to  conceive  of  the 
intense  elevation  of  temperature  which  exists  in  that  body.  And 
modem  chemical  investigation  has  thrown  a  curious  light,  it  seems 
to  me,  upon  the  nature  of  the  action  which  is  going  on  at  the  son's 
surface,  and  upon  the  source  of  the  luminosity  of  that  body.  We  all 
know  that  heat  is  favourable  to  chemical  combination, — ^lat,  under 
ordinary  conditions  in  the  laboratory,  if  we  wish  to  effect  a  com- 
bination of  two  bodies,  we  expose  them  to  heat;  but  it  has  been 
found  that  a  higher  degree  of  heat  reverses  all  these  affinities,  or 
most  of  them.  Many  of  the  metals — the  ''  noble  metals,"  as  we 
call  them,  like  gold  and  silver — are  capable  of  forming  combinations 
with  oxygen,  for  instance,  but  at  a  higher  temperature  the  oxygen 
goes  off  and  the  metal  is  regenerated.  A  similar  thing  was  shown 
many  years  ago  by  Mr.  Grove,  with  regard  to  water.  The  elemsnts 
of  water,  oxygen  and  hydrogen,  brought  together  at  the  elevated 
temperature  of  the  electric  spark,  unite  to  form  water ;  but  at  a  still 
higher  temperature  the  compound  is  again  broken  up  into  its  two 
elements,  so  that  if  you  have  these  elements  at  a  very  high  ton- 
perature,  cold  would  actually  produce  the  effect  of  combination.  A 
certain  point,  either  of  heat  or  cold,  would  really  produce  a  similar 
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60HlniatMn  of  Amd  dowHli ;  f»^  flnn^  liftBEiIIy'y  to  vn 
lillott'hliBe»''fiiMlw€aldbefiinidto  pflffint  Iko  eSMi  of  fin^" 
fow^  it  Meiiia  ftom  itm  late  iD^vtigi^li^ 

Mit  dufl  cmi  Ittw  of  IndiliBnBos  of  bodies  wIma  intaiMlT  hoaWI 
.  •  mifwpil  k^w,  «Bd  that  Hm  minoipla,  wludi  BeriUa  odh 
flMMniilitinii** urobablT eztaMb lo all  matter.  AU  Oa  aalirtaJhru 
Hi  ve  know  woidd  pioibaUhr»  st  •  aaJkiendj  Idgli  tempcfcatan^  ba^ 
iaaooiitad;  that  la  to  aay,  na  ^faiiooa  ekoMoli  wliibh  maiceiplha 
mUk — idiMh  maice  up  anj  body — ^lAen  m  tbia  alale  of  iataiaa 
snitiai  wvNdd  ba  uiooiiiliiBed,  aiiid»  nonofver,  mndd  all  ba  oapaUa 
r  bei^g  mdnoed  to  tba  alale  of  ipaiNir--4o  tba  atata  of  gea ;  andlfaiB 
•  wnat  ooooem  to  ba  Oa  nal  owmWoh  of  tba  natter  wUab 

.Bow  wbat  meat  ba  tbe  |iiooeea  going  on  at  tbe  aaorftoe  of  aoeb  aft 

eaw anaaa  of  iiMttei;  intenaely  baatedp  but  by  tiia  tbij  fiwt  that 

ia  gMooui^  bat  leeUy  laacunona?  Toa  aia  wall  awaia  that  o 
jfdingaii  flame  witboot  any  aolid  matter  in  it»  tboii|^  P'v'ng  a  iraiy 
1^  tempemtare^  eaaita  almoat  no  li|^t  iriiatavar.  Ai  tba  smAaa 
r  tbb  enonnoaa  ^be»  tba  son,  a  proeeae  of  ooolii^  woold  ba  goi^g 
i;  and  tbere  snob  bodiaa  aa  at  tba  atOl  Tory  bigb  temperatna 
an  oraabia  of  muting — to  foim  andfem,  let  na  aay — would  ba  pra- 
Mtatan,  aid  woald  lonn  a  aort  of  maaaor  oload  aniMided  in  Iba 
m  diaMMiated  fapoma,  and  woald  tben  gi^e  off  Ugpbt  and  bonama 
tenaaly  Inminoiiay  ae  aocb  aolid  partiolea  noooaearily  are,  and  wonld 
ma  giye  riee  to  a  brilliant  li^t»  and  would  aleo  ladiate  the  ami'a 
mt  Henoe  we  sappoee  that  at  the  surface  of  the  son,  and  at  tfia 
izftoe  only,  there  ia  this  prooees  of  ocmdenaation  going  on.  Thia 
mothesiay  lately  pat  forward,  baa,  I  am  aware,  been  opposed ;  bat 
does  not  seem  to  me  that  the  azgoments  which  have  been  biongbt 
gainst  it  are  valid,  and  I  cannot  but  thuik,  from  the  present  state 
'  our  knowledge,  that  it  affords  us  something  like  a  correct  idea  of 
e  nature  of  the  action  which  is  gcnng  on  at  the  sun's  surface. 
Bat  you  will  ask  what  all  this  has  to  do  with  our  earth?  Yeiy 
nchy  and  for  this  reason:  the  almost  universally  accepted  hypo- 
laaia  with  regard  to  the  origin  of  our  solar  system,  not  to  speak  of 
bar  systems,  is  that  the  different  bodies  of  our  system — the  sun 
id  the  planets  which  compose  it-— have  been  evolved  out  of  a 
anmon  nebulous  mass. 

Now,  whether  we  admit  that  nebulous  mass  in  rotating  to  have 
jEOwn  off  successive  bands,  which  bands  have  been  broken  up  and 
llg^merated  into  worlds,  or  whether,  with  Chacomac  and  some 
ban,  we  suppose  that  in  the  midst  of  this  great  nebulous  mass  a 
Doess  of  concretion  went  on  by  which  an  enormous  ball  of 
iporous  matter  resolved  itself  somewhat  as  you  may  see,  a  white 
oody  mass,  at  times  breaking  up  and  resolving  into  smaller  masaes 
'  doada, — ^I  say,  whether  you  adopt  one  or  the  other  notion  with 
gard  to  the  breaking  up  of  this  great  nebulous  mass,  and  the 
rmation  from  it  of  sun  and  of  planets,  you  come  to  the  conclusion 
at  our  earth  must  at  one  time  have  been  a  portion  of  such  a  nebu- 
sa  mass  as  is  the  sun  at  the  present  day :  in  otbst  wot^Vutssqi^ 
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ai  one  time  bave  been  a  gaBeoiui  maM ;  it  most  ai  one  time  liave 
been  a  mass  so  intensely  beated,  tbat  Ibis  prooeas  of  conaolidatioa 
was  only  going  on  at  the  surfaoe.    It  was  onoe  a  seLf-luminona  bbdy, 
snob  as  tbe  sun  is  at  tbe  present  day,  but  being  very  mnoib  amalkr, 
iiie  prooess  of  cooling  bas  gone  on  witb  a  veiy  mndi  greateir  ra^Kty. 
l^w  tbere  oomee  np  another  question, — ^whether,  in  tbia  prooMi 
of  oonoretion,  or  a^omeiationy  or  separation,  wbicb  bas  gone  on  a 
ibis  nebulous  mass,  all  tbe  masses — all  tbe  subordinate  iiissoti 
baye  tbe  same  composition,— wbetber  tbis  great  mass  of  ywor  wis 
homogeneous  or  not    That  we  cannot  certunly  decide,  bat  mm.  oo 
present  knovirledge  it  would  seem  extremely  probable  tbat  it  waa  sou 
But  let  us  consider  this  cooling  to  go  on,  and,  as  in  tibe  ease  of  the 
sun,  a  condensation  taking  place  at  the  surfoce.    Tbis  miat-liks 
matter,  as  it  became  solid  or  liquid,  having  a  oertain  wei^t,  wonU 
fall  down  toward  tbe  centre  of  the  sun,  or  of  the  planet  wbieb 
was  then  like  the  sun,  and  undeigo  the  process  of  beating  again. 
From  the  constant  contraction  going  on  in  this  mass,  tbe  {MPOoess  of 
losing  beat,  and  of  gradual  condensation,  would  be  going  on  md3 
you  arrived  at  the  point  of  liquefiiotion,  that  is  to  say,  at  tbe  poiBt 
where  there  were  certain  compounds  which  oould  eidst  wmMNrt 
decomposition  even  at  the  centre,  in  other  words,  until  yon  bad 
oooled  it  below  the  decomposing,  tbe  dissociating  point  of  oertaia 
compounds.    Let  us  suppose  that  certain  of  the  metols  aie  eapafak 
of  combining  with  oxygen  and  forming  compounds  so  condensed  and 
so  fixed  that  they  resist  the  decomposing  action;  then,  and  then 
only,  would  commence  the  formation  of  a  liquid  nucleus.     Thit 
once  begun,  a  process  of  condensation  would  go  on  until  in  each  one 
of  these  planets — in  our  earth  for  example — you  would  have  even- 
tually a  great  liquid  globe,  an  igneous  fluid  mass,  surrounded  by 
intensely  heated  vapours. 

Now  as  to  the  composition  of  this  mass.  Whether  it  would  be 
homogeneous  or  not  becomes  a  que43tion.  I  think  it  extremely 
probable  that  in  such  a  mixture  as  this  you  would  have  toward 
the  centre  a  progressive  condensation  and  accumulation  of  matten 
denser  than  at  the  surfaoe.  This  idea  has  been  a  favourite  one  widi 
many  who  have  speculated  upon  the  density  of  the  earth,  for  yon 
are  well  aware  that  the  earth,  weighed  as  a  whole,  has  a  speofic 
gravity  of  something  over  five, — five  three-tenths,  as  was  determined 
by  Maskelyne, — that  being,  in  fact,  about  twice  the  density  of  the 
superficial  parts.  Hence,  I  think  it  extremely  probable  tbat  we 
have  at  the  centre  metallic  or  metalloid  masses  of  elements,  grouped 
in  different  proportions  from  any  that  we  have  at  the  surface,  and  in 
tbat  way  we  have  explained  die  great  density  of  the  earth  con- 
sidered as  a  whole. 

But  next  with  regard  to  this  central  mass.  Would  it  remain 
fluid,  or  would  it  become  solidified  ?  And  here  I  am  aware  of  a 
notion  very  widely  entertained  and  very  generally  taught  in  onr 
text-books  on  geology,  that  the  earth's  centre  is  a  liquid  mass,  and 
has  only  a  crust  of  from  fifteen  to  twenty  or  twenty-five  miles  in 
tbidknesa,  a  crystalline  solid  rook  which  bears  us  upon  its  BarfiM)f . 
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Tbis  notion  is  supported  to  a  great  extent  br  fkUaeions  reasoning. 
It  is  said  that  in  the  a»ling  of  soch  a  fused  mass  solidification 
wonld  naturally  commence  at  the  forface  :  and  people  have  reasoned 
in  that  way  from  a  fact  which  is  common  to  the  observation  of  all 
of  ns — the  freezing  over  of  onr  lakes  and  vessels  of  water  during 
the  winter  season.  We  find  that  the  ice  forms  at  the  snrface  of  the 
watCT,  while  the  mass  below  remains  liqaid;  bat  modem  investi- 
gation has  shown  ns  that  water  is  an  exception,  differing  in  this 
respect  from  almost  all  other  substances :  and  that  while  ice  is 
lighter  than  the  water  upon  which  it  forms  and  upon  which  it 
certainly  floats,  the  solid  congealed  material  of  almost  all  metals, 
and  of  all  rocks,  slags,  and  such  fused  substances  as  might  be  sup- 
posed to  form  this  condensed  mass  of  the  globe,  is  very  much 
heavier  than  the  liquid.  Without  going  into  the  details  of  these 
experiments,  which  have  been  very  carefully  made  and  verified  by 
numerous  investigators,  we  may  say  in  a  few  words  that  the  process 
of  cooling  in  a  mass  like  this  would  be  just  like  the  cooling  of  a 
great  bath  of  metal  or  of  sulphur :  in  other  words,  the  condensation 
or  congelation  would  commence  at  the  centre  and  extend  outward 
toward  the  surface,  so  that  the  temperature  of  the  centre  would 
therefore  be  the  temperature  of  congelation.  Matters,  too,  con- 
gealing at  the  surface  and  going  down  towards  the  centre,  even  if 
they  met  a  somewhat  higher  temperature  below,  would  not  be 
exposed  to  melting,  for  the  b<rautiful  investigations  of  Messrs. 
Hopkins  and  Fairl/aim  have  «ho\*'n  that  in  such  cases  pressure 
actually  increases  the  act  of  fusirn.  so  that  the  pressure  at  the 
surface  actually  favours  the  solidification  of  the  mass,  and  the 
temperature  at  the  centre  would  be  actually  the  temperature  of 
congelation,  which  is  siiid  to  increase  ^-ith  the  pressure.  It  has 
been  assumed  that  this  increase  was  indefinite,  so  that  it  was  easy  in 
that  way  to  imagine  a  heat  of  intense  whiteness  at  a  few  miles  only 
from  the  surface  ;  but  you  will  at  once  perceive  that  if  these  matters 
had  cooled  to  the  solidif\-in<^  point  at  the  surface  and  then  gone 
down  towards  the  bottom,  it  is  only  the  congealing  point  at  the 
surface  which  will  represent  the  maximum  temperature  of  the 
centre  of  the  earth. 

Now  comes  a  very  curious  question  :  what  is  the  composition  of 
this  fused  mass, — or,  rather,  what  is  tlie  composition  of  the  largest 
stratum  which  remains  at  the  surface  ? — for,  as  I  might  show  you, 
did  time  permit,  there  is  no  reason  to  believe  that  any  portion  of  this 
great  fused  mass,  with  the  exception  of  the  very  surface.,  has  ever 
taken  any  part  in  the  subsequent  changes  which  have  gone  on  in  the 
earth's  crust.  In  other  words,  we  must  find  in  the  first  few  metals 
of  that  solid  crust,  and  in  the  gases  and  vapors  that  surround  it,  the 
source  of  all  the  materials  which  now  make  up  the  solid  stratified  crust 
of  the  earth,  the  waters  of  the  ocean,  and  the  atmosphere  above  us.  Let 
us  imagine  all  these  materials  to  be  brought  together  and  fused.  Sup- 
pose all  the  elements  of  the  visible  earth  that  we  know  to  melt  with 
fervent  heat,  the  chemist,  by  a  knowledge  gained  in  his  laboratory  ^ 
will  easily  understand  the  nature  of  the  xeaclioiift.     KXY  >i}tia  ^^aj^orcL 
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which  u  in  the  fbmi  of  oodl  iroidd  he  bmntd  «ad  oonfiiril 
oiibonio  add.  All  the  silioaoiia  matten  which  meke  up  the  eaitii^ 
oroBt^  the  qnartE  and  the  Bandatonei»  wonld  aofe  19001  the  nariittMitia 
of  lime  and  eznel  all  the  oaxbonio  acid.  Hie  waton  of  4lia  aei^ 
"volatilized,  womd  leave  a  reddne  of  salt  and  of  gjtwua  hohind 
them ;  and  theae  materiala  again  aoted  upon  bjr  the  aTooaa  of  aiK- 
oeona  mattera  in  the  omat^  m  the  preaenoe  of  water,  woaJd  enpal 
all  the  chlorine  in  the  fonn  of  hydxoohlocio  aoid.  All  the  ■"^f^T 
wonld  be  difidsed  in  the  atanoapheie  in  the  fonn  ci  aolphaxona  aoU; 
and  eventually  all  the  lime,  the  magnesia,  the  soda,  the  Tttrhaiht  end 
ihe  metaUio  bases  would  be  oombined  with  alumina  and  ailioa  ina 
great  fluid  magma  whose  composition  would  ba»  perhaps^  mom  10m 
&B  dag  of  some  of  our  iron  fumaoea  in  its  composltioii  than  aav- 
ihhig  eLse  we  know ;  and  the  alow  ooding  of  th«n  would  piobday 
devdop  various  crystalline  compounds,  ^uie  cooling  of  aooh  •  warn 
at  length  would  reader  it  somewhat  viscid ;  and  then,  as  I  menlmed^ 
inasmuch  as  the  solid  rook  is  always  denser  than  the  liquid^  yoa  wonU 
have  irregolor  shrinJdngs  and  corrugations  of  the  soruoe,  ao  that  As 


first  cool  sur&oe  of  the  g^be  womd  be  a  sooriaoeoiis  slMgpr 
as  I  conceive, — ^with  exceedingly  irregular  outlines  of  hill  aiiBTalkyi 
— a  curiously  depressed  and  oormgated  surfiuie, — pertwya  saoh  % 
sur&oe  as  the  moon  presents  to  us  throng^  a  telescope — ftAafM 
Boak  a  surface  as  we  observe  on  a  mass  of  fused  silver  aflw  it  te 
come  out  of  the  furnace  and  is  giving  off  <he  gases  which  it  hai 
absorbed, — and  it  is  very  probable  that  gases  nuQr  be  abaoihed 
during  the  cooling  of  this  scoriaoeous  mass. 

But  then  let  us  ask  what  is  the  composition  of  that  atmoapherek 
In  that  atmosphere  we  should  have  the  whole  of  the  carbon  in  the 
foim  of  carbonio  acid ;  the  whole  of  the  chlorine  in  the  fioom  of 
hydrochlorio  acid ;  the  sulphur  as  sulphurous  acid ;  and  we  ahould, 
moreover,  have  nitrogen  and  probably  an  excess  of  oxygen.  Tlui 
great  accumulation  of  gases,  and  of  hydrogen  in  the  form  of  wateiy 
vapor,  would  give  rise  to  an  atmosphere  of  enormous  density.  Tkd 
atmospheric  column  at  that  time  must  probably  have  weighed  spoa 
the  earth's  surface  with  a  weight  seven  times  that  of  our  atmo^pheie 
at  the  present  day,  and  the  cooling  of  this  crust  would  have  thso 
gone  on  very,  very  slowly.  Heat  would  radiate  with  extareme 
difficulty  from  this  mass,  and  ages  would,  take  place  probably  befins 
the  cooling  come  on  to  such  a  point  as  to  amnit  of  condenaatiop. 
But  just  let  us  conceive  that  under  this  high  colunm,  this  great 
pressure,  condensation  of  water  would  take  place  at  a  very  much 
iiigher  temperature  than  it  does  under  our  present  atmoi^therio 
column.  Ihat  water  might  remain  in  a  liquid  state  on  the  earth's 
surface  at  temperatures,  perhaps,  of  300  or  400  degrees ; — ^thii 
would  depend  upon  the  unknown  height  of  this  great  barometrical 
column,  of  which  we  have  not  sufficient  data  to  determine  the  exact 
weight.  Then  this  first  water  coming  down,  moistening  the  surfhoe 
of  tibis  crust,  would  be  intensely  impregnated  with  adds,  especially 
hydrochlorio  acid.  We  all  know  fh)m  ohemioal  investigaticm  that 
tbU  rocky  slaggy  mass  would  be  reedily  attacked  on  the  smfiMie  by 
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tiiete  aoMb.  Indeed,  the  aotioa  would  probably  be  verj  encEigetie, 
and  would  go  on  until  the  whole  of  the  lenity  of  the  aoid 
was  aatuiated  at  the  expense  of  the  limoy  magnesia,  and  soda,  and 
other  metallio  bases  which  form  a  portion  of  this  crystalline  scoria- 
oeous  mass — this  primary  slaggy  surface.  The  silica  separated  at 
this  high  temperature,  if  we  may  judge  from  the  investigations  of 
obemiatSy  would  take  the  crystalline  form,  and  you  would  tiius  have, 
naturally,  great  deposits  at  the  surface  of  the  earth  of  silica,  pro- 
bably  in  the  form  of  crystalline  or  granular  quartz ;  and  you  would 
thus  have  a  separation  of  quartz  on  the  one  hand,  and  on  the  other 
hand  you  would  have  the  waters  of  the  primeval  ocean  intensely 
impregnated  with  chlorides  and  sulphates  of  all  the  bases  whiok 
were  at  first  oombined  with  this  quartz — with  this  siliceous  matttt. 
Tfaia  process  is  a  submarine  one ;  that  is  to  say,  it  would  take  place 
only  in  the  depressions  of  the  earth's  surface  where  these  waters 
aooomulated.  And  it  would  be  a  very  rapid  process.  The  action 
woold  very  soon  be  exhausted,  because  the  affinities  of  these  acids — 
l(ydrochloric  aoid,  and  sulphurous  acid,  and  perhaps  sulphuric  acid 
— formed  at  that  temperature  would  soon  be  satisfied.  Then  cornea 
another  and  a  slower  process,  which  would  be  efifected  up<Hi  the 
e9^>08ed  portions  of  iiie  crust  by  the  carbonic  aoid  in  the  atmosphere, 
oombined  with  the  mcHsture  there  {present, — a  process  of  slow  decay 
and  transformation  of  all  these  silicates  whidi  are  thus  exposed ; 
and  that  is  a  process  similar  to  that  which  is  now  going  on  at  the 
surface  of  the  earth  by  which  our  hardest  granites  and  gniesses, 
hard  felspathic  and  pyroxenic  rocks,  are  broken  down  and  converted 
into  clay — a  process  which  even  makes  the  granites  of  Cornwall 
crumble  into  Kaolin.  In  the  elimination  from  these  felspathic  rocks 
of  the  alkali  which  they  contain — the  lime,  magnesia,  and  soda — 
there  would  be  a  separation  of  silica  and  alumina  in  the  form  of 
clay,  which  remains  insoluble  at  the  surface  of  the  earth,  and  the 
formation  of  carbonates  of  soda,  of  lime,  and  of  magnesia,  these 
carbonates  being  formed  at  the  expense  of  the  carbonic  acid  in  the 
atmosphere,  which  is  absorbed  by  these  bases  at  the  moment  they 
are  liberated ; — ^and  these,  through  the  condensing  waters  or  rains 
which  are  falling  upon  the  surfaces  exposed  to  subaerial  action,  are 
carried  down  into  the  sea,  where  their  first  act  would  be  to  pre- 
cipitate aluminous  matters, — ^to  precipitate  at  that  high  temperature 
all  the  denser  metals,  and,  finally,  to  give  us  a  sea  which  would 
consist  only  of  lime,  magnesia  and  soda. 

Now,  that  process  is  still  going  on — has  been  continued  down  to 
our  present  time,  and  it  is  one  which  is  constantly  operative  at  the 
surface  of  the  planet, — slowly,  very  slowly,  at  the  present  day,  it  is 
true,  because  the  amount  of  carbonic  acid  in  the  atmosphere  is  now 
very  much  less  than  it  was  at  this  former  time. 

Thus  you  see  the  result  of  this  subaeried  decomposition  of  these 
rocks  gives  rise  to  clay ;  but  the  carbonate  of  soda  going  down  into 
the  sea  decomposes  the  lime-salts  in  the  sea :  and  precipitates 
carbonate  of  lime, — in  other  words,  limestone.  First,  the  action 
gives  rise  to  solid  quartz-silica ;  seoondly,  to  the  {oxmaXion  oi  ^vj  \ 
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and  thirdly,  to  the  formation  of  carbona4;e  of  lime  or  limestome ;  and 
in  these  three  elements  yon  have,  as  it  -were,  the  alphabet  of  all  our 
stratified  or  water-formed  sedimentary  rooks.  Sand  (broken  up 
quartz),  clay,  and  lime,  in  various  proportions,  either  in  tiieir  simple 
mechanical  mixture  or,  secondly,  combmed  by  chemical  action,  make 
up  the  whole  of  the  rocks  with  which  we  have  to  deal,— of  oourse 
including  iron  and  some  other  metals  which  intervene,  to  a  very 
secondary  degree  however. 

Thus  I  have  endeavoured,  so  far,  to  show  you  how  these  processes 
naturally  going  on,  give  rise  to  the  elements  which  make  up  these 
stratified  and  sedimentary  rocks.  It  belongs  to  physical  geology  to 
explain  the  breaking  down  of  these  sediments  and  their  mechanioal 
distribution,  and  the  subsequent  origin  of  the  different  varieties  of 
rocks ;  and  we  can  only  indicate  the  general  chemical  law  which 
has  thus  presided. 

But  here  you  see  not  only  the  origin  of  these  three  great  classes 
of  minerals  which  make  up  the  rocks,  but  you  see  the  origin  of  the 
saltness  of  the  sea.  That  is  a  question  which  has  very  mndi 
puzzled  and  perplexed  many  who  have  written  upon  the  subject,— 
whence  the  sea  derived  its  salt.  It  has  been  said  by  some  writers 
that  the  source  of  the  salt  was  to  be  found  in  the  land,  because  salt 
was  recognized  as  an  element  in  the  rocks ;  and  some  even  went  so 
far  as  to  contend  that  the  origin  of  this  salt  was  to  be  found  in 
igneous  action.  They  imagined  in  the  centre  of  the  earth  a  source 
from  which  all  its  materials  were  extruded,  and  rock-salt  among 
them  ;  ])ut  a  very  careful  scries  of  investigations  upon  the  composi- 
tion of  ancient  waters,  the  mineral  waters,  which  are  nothing  less 
than  the  fossil  sea-waters  locked  up  in  the  ancient  rocks,  have 
shown  that  tliere  has  been  a  slow  progressive  change  in  the  consti- 
tution of  the  ocean,  and  that  by  means  of  the  action  of  carbonate  of 
soda,  derived  from  the  decay  of  the  solid  rocks,  there  have  been 
separated  the  whole  of  the  carbonates  of  lime,  which  make  up  the 
calcareous  strata — the  marbles  and  the  various  limestones  which  we 
find  on  the  earth's  surface.  It  is  not  unusual  to  say  that  these 
limestones  are  the  result  of  organic  action,  because  we  find  them  to 
a  great  extent  made  up  of  shells,  of  corals,  and  of  the  remains  of 
calcareous  animals.  That  is  very  true,  but  these  animals  can  only 
appropriate  the  carbonate  of  lime  which  they  find  ready  formed  at 
their  hands ;  and  that  cxirbonate  of  lime  has  been  formed  from  the 
salts  of  the  sea  by  reason  of  this  peculiar  decomposition  which  1 
have  just  now  explained. 

But  this  takes  us  a  step  farther ;  for  if  the  rocks  are  decomposed 
by  virtue  of  the  car])onic  acid  of  the  air,  there  has  been  a  great 
separation  of  carbonic  acid  from  the  atmosphere.  You  will  recollect 
that  we  supposed  that  at  first  the  wliole  of  the  carbon  which  has 
since  gone  into  the  solid  crust  of  the  earth  was  diffused  in  our 
atmosphere,  thus  giving  a  composition'  very  different  from  that 
which  we  have  at  the  present  time.  Now,  we  all  know  that  this 
oArbonic  acid  in  large  proportion  is  unfavourable  to  the  development 
of  tlw  higher  forms  of  life;  eoid  we  see,  therefore,  in  this  slow 
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proeeBB  by  widdi  liie  oubcDic  acid  bms  been  aepaiBtod 
from  the  mir,  the  ^geocr  vliicb  hiis  progrflttav^j  pmifted  o«r 
atmoephere,  and  has  fined  it  for  liie  map^an.  of  the  higher  foims  of 
animal  life,  ao  thai  eTenr  dod  of  day  repreBenis  a  Teiy  instTBcdTV 
aeriies  of  prooesaea.  That  dod  of  daj  idls  us  of  the  deoompositioa 
of  an  old  felapathic  or  gxanhic  rc»ck  aa  it  wer&— of  the  aepantka 
from  it  of  carfoonate  of  soda.— <of  the  daoonposition  of  the  aalta  of 
lime  in  the  sea  water,^-of  the  formadan,  therefore,  of  an  eqiuTalent 
of  carbonate  of  lime, — of  the  fomuoian  of  oommon  salt, — and  of  the 
separation  from  the  atmo^here  c^  an  equivalent  of  carbonic  acid ; 
and  thus  the  great  law  of  equilibrium  lands  together  the  oompod- 
tion  of  the  aolid  cmst  of  the  earth,  of  the  waters,  and  of  the  air. 

We  have  thus  oonsidered  two  great  sets  of  action.  Prindpallyy 
however,  I  should  say  we  have  consideied  the  action  from  withoat — 
the  action  of  adds  and  gases  and  vaponi  upon  the  solid  cmst  of  the 
earth.  But  you  will  ask,  is  there  no  action  &om  within  ?  Geolo- 
gists have  been  prone  to  assign  the  action  of  the  central  fire  as  the 
source  of  almost  all  the  changes  which  take  place  at  the  sur£M»  of 
the  earth ;  and  shall  we  exclude  that  from  our  scheme  ?  Ko,  cw- 
tainly  not ;  but  I  dare  say  that  when  I  spoke  of  this  solid  crust  of 
the  earth,  the  question  was  asked  by  many  in  their  own  minds 
whether  that  first-formed  cmst  was  not  identical  with  granite.  It 
is  a  very  common  notion  that  granite  forms  the  substratum  of  the 
earth — that  it  was  the  rock  upon  which  all  other  rocks  were  built 

Now,  in  the  first  place,  I  would  remark  that  we  have  not  evidence 
anywhere  of  an  exposed  portion  of  that  crust  of  the  earth.  In  fact, 
by  the  very  conditions  of  the  problem,  as  I  have  put  them  forward, 
we  would  conceive  a  complete  decomposition,  a  complete  destruction, 
of  all  that  crust  either  by  submarine  or  subaerial  agency, — the  break- 
ing of  it  down  into  clay  or  into  other  elements  of  that  kind,  so  that 
everywhere  the  primitive  crust  of  the  earth  is  buried  beneath  its  own 
ruins.  But  if  we  may  be  permitted  to  imagine  the  composition  of 
that  primitive  crust — to  reconstruct  it,  so  to  speak,  as  1  have  just 
now  done — you  will  see  that  its  composition  would  have  excluded 
altogether  free  silica, — would  have  excluded  quartz,  and  that  this 
very  quartz,  which  is  one  of  the  constituent  elements  of  granite,  is 
only  the  result  of  a  secondary  chemical  process  which  I  have  just 
explained  to  you  ;  so  that,  in  fact,  the  granites  and  the  gniesses  and 
all  these  rocks  which  at  the  earth's  surface  now  appear  in  a  disruptive 
extruded  form  are,  in  fact,  older  rocks  decomposed  by  water — the 
results  of  the  metamorphism  of  the  older  rocks  themselves  deposited 
from  water. 

One  point  (and  I  beg  pardon  for  having  omitted  it  just  now)  with 
regard  to  the  com})Osition  of  this  earlier  atmo8j)here.  Unfitted  as 
it  was  for  the  higher  forms  of  life,  still  from  tlie  comparatively  largo 
amount  of  (carbonic  acid  present,  it  would  seem  to  have  hvaix  pecu- 
liarly fitted  for  the  development  of  luxuriant  vegetation;  and  it  wtis 
long  since  pointed  out  by  Brongniart  that  we  might  suppose  a  mar- 
vellous luxuriance  of  vegetation  in  earlier  periods  of  tlie  fartli  wlvvvj,lv 
gave  rise  to  enormous  beds  of  coal  and  othox  lobW^i  l\xvi\\  ^vit  >h^ 
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Aonld  judge  that  this  abtuidanoe  of  oarbcoio  acid  &¥OiiT6da  wondnr* 
fal  development  of  Vegetation,  and,  at  the  same  time,  the  elimina- 
tion of  the  carbon  in  the  shape  of  coal,  helped  powerfnllj  to  pmifjp 
the  air  at  that  tima 

But  there  is  another  little  question  which  comes  up  witli  regard  to 
tiie  vegetation  of  these  early  times.  We  find^  not  only  under  the 
tropics,  but  over  the  whole  of  the  British  Islands^  and  even  within 
the  Arctic  circle,  a  wondeiiul  vegetation.  Ferns  and  palms,  suoh 
as  are  now  found  growing  only  within  the  tropiosj  once  g^w  within 
the  Arctic  circle,  and,  indeed,  veiy  near  the  Poles.  A  very  curioos 
and  beautiful  explanation  of  that  has  recently  been  presentsd  by 
the  experiments  of  Dr.  Tyndall,  whidi  I  believe  have  been  ftisl 
made  public  in  this  very  Boyad  Institution.  He  observes  with 
r^ard  to  carbonic  acid,  and  many  other  gases  of  that  kind,  that 
their  relations  to  radiant  heat,  and  notably  to  obscure  heat,  wen 
such  that  a  very  small  proportion — a  few  hundredths — of  that 
bonic  acid  diffused  through  the  atmosphere  would  be  quite 
to  prevent,  almost  entirely,  the  radiation  of  obscure  heat  from  the 
earth's  surfiEioe ;  so  that  an  atmosphere  constituted,  as  I  have  showa, 
from  chemical  grounds,  the  atmosphere  of  these  early  times  mutt 
have  been  constituted,  would  permit  the  solar  heat  to  pass  through 
our  atmosphere,  but  would  prevent  its  escape  by  radiation  alter  it 
had  once  heated  the  surface  of  the  earth,  and  would  thus  immensely 
augment  the  temperature  of  the  lower  strata  of  the  atmosphere^ 
producing  an  effect  precisely  as  if  we  had  covered  the  whole  earth 
with  an  immense  dome  of  glass,— had  transformed  it  into  a  gmt 
Orchid-house, — and  had  thus  established,  from  the  equator  to  the 
poles,  a  moist,  warm,  equable  climate,  which  would  permit,  even 
within  the  limits  of  the  polar  circle,  a  luxuriant  vegetation. 

This  wonderful  explanation  of  one  of  the  most  obscure  problems 
of  geology,  comes  from  the  investigation  of  the  relation  of  different 
gases  to  radiant  heat. 

I  might  go  on  still  farther — (the  subject  tempts  me) — and  speak 
of  another  curious  class  of  phenomena  that  went  on  at  the  earth's 
surface  in  these  earlier  times,  and  with  r^ard  to  which  the  atmo- 
sphere of  that  period  played  a  very  conspicuous  part — the  formation 
of  Magnosian  limestone,  or  Dolomite.  You  all  know  how  over  great 
parts  of  England  the  Mesozoic  rocks  are  made  up  in  great  pro- 
portions of  carbonate  of  lime  combined  with  magnesia.  Wherever 
you  have  gypsum  beds  you  have  a  large  quantity  of  this  dolomite. 
The  formation  of  this  substance  has  been  a  very  obscure  problem. 
I  have  found,  however,  that  by  certain  reactions  in  which  carbonate 
of  lime  intervened  with  the  salts  of  the  sea — reactions  hitherto 
unsuspected — it  was  possible  to  explain  the  formation  not  only  of 
gypsum,  but  of  dolomite,  but  with  one  exception  :  I  found  that  the 
carbonic  acid,  which  was  an  indispensiblo  condition  in  the  success  of 
that  experiment,  was  constantly  going  off  by  diffusion.  My  ex- 
periments were  constantly  interrupted  by  the  spontaneous  evolution 
of  the  gas.  I  remembered,  however,  that  we  must  admit  that  in  the 
earlier  times  we  had  an  atmos^YifeT^  with  several   hundredths  of 
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iboBio  aoid :  the  whole  phenomena  of  limestone  require  it ;  and,  in 
q(;  the  whole  chemical  conditions  for  this  hypothesis  which  I  am 
tpUwiWig  to  you  require  it.  Let  us  see  what  will  be  the  effect  of 
inuing  an  artificial  atmosphere.  If  we  endeavour  to  reconstitute 
m  an  atmosphere  as  must  have  involved  this  globe  at  the  time 
MMe  rocks  were  being  deposited,  let  us  see  whether  we  cannot  get 
In  conditions  for  the  formation  of  these  rocks.  In  an  apparatus 
Msd  for  the  purpose  I  surrounded  the  required  materials  with  such 
a  atmosphere  as  existed  in  the  coal-period,  and  I  found  that  under 
hrt  artificial  atmosphere,  providing  the  conditions  for  evaporation, 
ke  whole  series  of  phenomena  went  on  perfectly,  and  there  was  no 
Hfcoltv  in  producing  carbonate  of  magnesia  and  gypsum ;  and,  in 
bl»  I  had  here  another  confirmation  of  the  notion  of  the  highly 
nbonated  condition  of  the  atmosphere  in  palaooEoic  and  mesozoic 
faMs.  That  theory  is  confirmed  by  climate,  by  vegetation,  and  by 
henngular  series  of  reactions  -vihich  have  hitherto  been  a  perplexity 

0  chemical  geologists. 

But  we  have  hitherto  been  considering,  as  I  said  before,  'only  super- 
loU  actions — actions  in  which  gases  and  vapors  and  matters  diffused 

1  Ae  atmosphere  are  operating  to  produce  the  slow  decay,  crumbling 
bwn,  denudation,  and  disintegration  of  the  solid  crust  so  that  the  first 
lequalities  of  the  earth's  surface  would  be  rapidly  effstced ;  and  the  re- 
ih  of  all  this  would  be,  to  reduce  the  whole  surface  of  the  earth  to  a 
lad  level  were  it  not  that  there  is  below  a  counteracting  force,  and 
lat  that  counteracting  force  is  no  other  than  the  central  heat,  that 
Qtral  heat  operating  directly  upon  these  buried  sediments,  giving  to 
6  lower  strata  a  softness  and  plasticity  so  that  they  give  way  under 
e  superincumbent  pressure  of  accumulated  masses  of  sand,  and  of 
sty  and  of  gravel.  These  slowly  send  the  other  matters  down  until 
ey  came  within  the  sphere  of  the  central  heat,  and  thus  they  in- 
rectly  produce  those  effects  which  have  been  by  most  writers  attri- 
ited  to  direct  outburste  of  the  central  fire.  The  generally  received 
•inion  is,  as  you  are  aware,  that  volcanoes  and  igneous  eruptions 
,ve  their  seat  in  this  great  fluid  bath,  upon  which  floats  the  thin 
DBt  upon  which  we  live ;  but  in  the  great  density  of  these  solidify- 
g  cooling  rocks  I  have  already  demonstrated  a  chemical  reason  for 
padiating  that  doctrine. 

It  would  be  foreign  to  my  object  to-night  to  enter  into  a  dis- 
jBsion  of  the  physical,  matiiematical,  and  astronomical  reasons, 
bich  have  been  given  against  that  doctrine,  and  which  go  power- 
lly  to  support  this  practical  reasoning.     I  may  appeal,  however, 

file  labours  of  the  late  Mr.  Hopkins,  of  Cambridge,  who,  by  his 
jnirable  combination  of  mathematical  and  geological  science,  con- 
ibuted  so  much  to  the  advancement  of  geology.  He  was  able,  by 
sy  careful  calculation  upon  the  precession  of  the  equinoxes  and 
ton  the  phenomena  of  mutation,  to  conclude  that  the  earth,  if  not 
lid  to  the  core,  must  be  almost  solid ;  and  Professor  Thompson, 
jm  the  theory  of  the  tides,  and  Archdeacon  Pratt,  of  Calcutta,  have 
BO  arrived  at  conclusions  which  support  completely  tho^  ^xtv?^ 

from  purely  chemioaJ  data,  namely,  the  e8aen\Asl  «oV\<^t^  oi  Hk^^b 
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great  mass  of  the  earth,  and,  consequently,  of  the  independenoe  of 
volcanic  phenomena  of  any  supposed   theory  of  a   fluid  nudeiu 
within.     Yet  it  is  not  the  less  true  that  we  have  in  volcanic  phe- 
nomena a  condition  of  things  which  recals  sufiGiciently  the   state 
which  must  have  existed  at  the  very  commencement  of  solidificatioii 
upon  our  planet ; — that  we  have  still  evolved  molten  rocks,  whidi 
are  very  like  what  I  suppose  this  first  scoriaceous  crust  of  the  earth 
must  have  been ; — that  we  have  evolved  from  these  volcanoes  dif- 
ferent gases  and  vapours  such  as  must  have  floated  over  the  surface  of 
the  first  formed  and  first  solidified  planet;  and  they  come  in  as 
beautiful  explanations  of  what  I  was  endeavouring  to  explain—  the 
composition  of  this  crust,  for  they  are  really  the  result  of  the  melting 
together  of  the  successive  interstratified  and  intermingled  layers  of  the 
earth's  crust,  and  may  represent,over  very  considerable  areas,  the  mean 
composition  of  the  stratified  rocks.     When  these  become  depressed, 
so  that  they  come  within  the  action  of  the  central  heat  passing  up- 
ward by  radiation,  then  takes  place  the  fusion,  the  melting  tc^ther 
of  the  limestones,  of  the  clay,  of  the  salt,  of  the  gypsum,  and  of  the 
gault  together  with  the  sand,  and  there  are  produced  these  fused 
scoriaceous  masses  which  we  call  lavas  ;   and,  at  the  same  time,  are 
liberated  enormous  masses  of  elastic  fluids  and  gases  wliich  produce 
all  the  phenomena  of  volcanic  eruption.      However,  in  certain  cases 
where  there  is  no  disengagement  of  gases  you  have   simply  the 
crystallization  of  the  rocks — the  conversion  of  them  into  what  we 
call  granites,  or  gneisses,  or  mica-slates,  and  other  varieties  of  crystal- 
line rocks  which  form  so  often  our  great  mountain  chains.      And  we 
have,  morcver,  in  the  movements  dependent  upon  this  crystalliza- 
tion, depression  in  one  part  and  upheaval  in  another.      We  have 
those  movements  which  preserve  the  irregularity  of  the  surface  of 
the  eai'th,  which  prevent  it  from  being  entirely  depressed  beneath 
tlie  level  of  the  sea  and  converted  into  one  vast  ocean.     And  here 
we  see  coining  up  the  old  vexed  question  of  the  Neptunists  and  the 
Plutonist^.      There  are  i)ersons  still  living  who  recollect  the  con- 
troversy which  raged  at  the  close  of  the  last  and  the  beginning 
of    tlio    present  century,  and  wliich  in    Germany  and  Edinburgh 
raged  with  such  \'irulence  that  the  opposing  parties  were  almost 
broken  up  socially.     You  had  the  school  of  Wenier  or  the  Neptunists 
on  the  one  hand,  and  the  school  of  Hutton  or  the  Plutonists  on  the 
other.     The  one  endeavoured  to  create  the  earth  entirely  by  water, 
and  the  other  as  entirely  by  fire.     In  the  light  of  modern  chemistry, 
I  think  we  may  now  salely  conclude,  that  the  origin  of  the  earth  was 
first  an  igneous  mass, — that  fire  came  in  and  did  its  work  until  a 
cooling  took  place  sufficient  to  allow  of  the  pn^oipitation  of  water, 
and  from  that  time  the  mechanical  action  of  water,  and  the  chemi- 
cal action  of  water,  and  of  acids  and  gases,  were  the  principal  meana 
in  modifying  the  rocks  at  the  surface  of  the  earth,  and  it  Wvis  only 
when  these  became  thickly  accumulated,  and  depressed  below  a  cer- 
tiiin  levt.'l,  that  they  came  again  within  the  domain  ()f  Pluto,  where 
the  igmous  actions  were  again  commenced,  which  produced  those 
igiwoas  rocks  which  were  confidently  appealed  to  by  the  Plutonists 
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as  ili0  proof  of  their  hypothesis.  Thus  you  see  both  hypotheses 
justified  hy  the  latest  investigations  in  chemistry  and  geology. 

In  this  sketdi  which  I  have  endeavoured  to  present  to  you  of  the 
way  in  which  chemical  forces  have  operated  upon  the  surface  of  our 
pluiet»  I  may  seem,  to  some  of  vou  who  are  familiar  with  chemical 
prooeases,  to  have  drawn  somewhat  upon  my  imagination ;  and  yet  I 
conoeive  that  there  is  not  a  principle  here  adduced  which  is  not  sup- 
poited  by  the  most  rigorous  chemical  investigation.  K  we  once  ad- 
mit this  nebular  hypothesis,  which  I  think  we  can  scarcely  fail  to 
admit  in  the  light  which  telescopic  and  spectroscopic  investigations 
have  now  thrown  upon  the  sun  and  the  other  bodies  of  the  great 
murerse  around  us, — ^if  we  admit  that, — if  we  admit  the  laws  I  have 
explained  of  association  by  cooling,  and  the  ordinary  play  of  chemical 
affinities  that  must  come  in,  in  the  case  of  cooling  bodies,  we  can 
Bcaioaly  doubt  that  the  reactions  that  come  into  play  have  been 
easentudly  such  as  I  have  explained  to  have  taken  place  in  the  essen- 
tial order  in  which  I  have  enumerated  them. 

I  should  have  been  very  glad,  if  the  time  permitted — ^but  it  does 
not — to  enter  still  £Eu:ther  into  the  discussion  of  many  secondary 
points  which  arise  here, — ^the  whole  theory  of  metalliferous  deposits, 
of  metallic  veins,  of  mineral  springs,  of  thermal  waters,  and  of 
gBseouB  emanations  from  the  earth, — and  to  show  that  all  of  these 
flow  as  natural,  and  necessary,  and  logical  consequences  of  the 
sdieme  of  chemical  geology  which  I  have  put  forward  briefly  to- 
night I  hope,  however,  that  in  these  few  remarks  I  shall  have 
made  these  principal  points  so  plain  that  you  may  see  tliat  chemistry 
has  already  been  able  to  do  something  to  elucidate  the  history  of  our 
planet,  and  that  a  chemical  consideration  of  this  kind  is  not  altogether 
out  of  place  in  the  hall  of  the  Eoyal  Institution,  which  the  labours 
of  such  eminent  men  as  a  Davy,  a  Faraday,  and  a  Frankland  have 
made,  as  it  were,  a  classic  temple  and  a  fane  of  science. 

GxoLooiCAL  Society  op  London.  —  June  6,  1867.  —  Warington 
W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  chair.  The  following 
communications  were  read : — 

1.  "The  Alps  and  the  Himalayas:  a  Geological  Comparison.'* 
By  Henry  B.  Medlicott,  Esq.,  A.B.,  F.G.S. 

Current  opinions  on  Alpine  geology  were  first  fully  discussed  by 
the  author,  especially  as  regards  the  abnormal  nature  of  the  actual 
boundary  of  the  Molasse  with  the  rocks  of  the  higher  Alps,  including 
the  explanation  usually  given  of  this  phenomenon,  and  of  the  con- 
tortion of  the  inner  zone  of  Molasse,  namely  the  direct  upheaval  of 
the  main  mountain-mass.  Mr.  Medlicott  then  described  some  of 
the  sections  exposed  on  the  south  flank  of  the  Himalayas,  and  sug- 
gested a  parallelism  between  them  and  those  exhibited  in  the  Alps. 
The  clays,  sands,  and  conglomerates  of  the  Sivaliks  are  very  like 
those  of  the  Molasse ;  and  in  both  regions  the  coarser  deposits  pre- 
vail towards  the  top.  In  the  Himalayas  also  the  younger  Tertiary 
deposits  almost  invariably  dip  towards  the  mountain  raugja  v{\i\Oa. 
they  fringe,  the  plane  of  contact  inclining  in  the  eaoi^   ^vtecNAOTi, 
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and  thus  producing  actual,  though  not  parallel,  superporitioa  of  te 
older  rocks.  All  the  arguments  which  have  be^  used  to  pnrre 
prodigious  faulting  in  the  case  of  the  Alps  would  therefore,  the 
author  stated,  be  quite  as  applicable  to  that  of  the  Himalajras.  Bat, 
as  regards  the  latter  range,  Mr.  Medlicott  brought  forward  eTidenoe 
which  appeared  to  him  sufficient  to  prove  that  the  present  oontaot 
of  the  Sivalik  formation  with  those  mountains  is  the  original  one, 
modified  only  by  pressure,  without  relative  vertical  di^laoement; 
and  that  the  stnkivg  of  the  mountain-mass  is  the  proximate  oanse 
of  the  contortions  of  the  Tertiary  strata.  He  then  endeavonred  to 
show  that  this  explanation  is  equally  applicable  to  the  Alps,  eq>6- 
oially  as  it  seems  also  to  account  for  collateral  phenomena  wiaxk 
appear  difficult  of  explanation  consistently  with  l3ie  ordinary  hypo- 
thesis ;  and  ho  concluded  by  discussing  the  current  theories  of  the 
formation  of  lake-basins,  in  relation  to  the  more  immediate  sabject 
of  his  paper. 

2.  ''On  some  striking  instances  of  the  Terminal  Corvatnie  of 
Slaty  Laminae  in  West  Somerset."  By  D.  Mackintosh,  Esq.,  F.0.8. 
Whilst  engaged  in  investigating  the  nature  and  extent  of  ooeanio 
and  atmospheric  denudation,  and  the  origin  of  superficial  aooamala- 
tions  in  the  West  of  England,  the  author  observed,  on  the  neaily 
level  floor  of  one  of  the  valleys  which  indent  the  Quantook  Hilla,  the 
laminae  of  Devonian  (Carboniferous?)  Slate,  very  regularly  and 
distinctly  bent  backwards  towards  the  south. 

Sections  near  Wiveliscombo  exhibited  some  interesting  instances 
of  the  curvature  of  the  laminae,  the  line  of  demarcation  between  the 
commencement  of  the  curving  back  and  the  undisturbed  mass  of 
slate  below,  being  remarkably  distinct  and  straight  when  looking 
along  the  strike  of  the  cleavage ;  but  upon  looking  at  right  angles 
to  the  strike,  the  surface  formed  by  the  edges  of  the  laminae  beneath, 
though  as  distinctly  marked,  is  very  uneven. 

At  Raleigh's  Cross  other  instances  of  the  curvature  are  seen. 
The  most  important  fact  in  connection  with  the  sections  was  thus 
stated, — the  bending  and  curving  back  over  extensive  areas  has 
taken  place  on  perfectly  level  ground  with  a  declivity  instead  of  an 
elevation  on  the  side  whence  the  movement  must  have  come. 

An  exaggerated  continuation  of  the  general  curving  back  is  seen 
at  Gupworthy,  which  at  first  sight  appeared  to  be  part  of  a  denuded 
anticlinal  fold.  Instances,  much  less  decided,  have  also  been  ex- 
posed in  a  cutting  of  the  Exeter  and  South  Devon  Bail  way  near 
Plymouth,  and  near  Torquay. 

In  all  parts  of  Devon,  West  Somerset,  and  Cornwall,  if  not  in  all 
districts  were  the  slates  are  flexible,  and  where  the  cleavage  laminn 
dip  at  a  considerable  angle  to  the  south,  or  where  they  are  vertical, 
with  an  approximately  east  and  west  strike,  similar  appearances 
might  be  discovered,  irrespective  of  the  outline  and  inclination  of 
the  ground. 

In  the  author's  opinion  the  curving  back  of  the  slaty  laminaa  in 
this  district  must  have  been  produced  by  a  great  weight  of  solid 
matter  propelled  in  a  eoutkerVj  dik^^oii. 
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KoBWiOH  OiOLOOiOAL  SuoisTT. — ^Ths  Osdsb  or  Sucossnoir  or 
lu  Pkb-Olaoial^  Glacial,  akd  Post-Glagtal  Strata  ni  thb  Goabt 
Saonom  ofNoriolk  akd  Suffolk,  (with  espedalreferenoe  to  a  mo- 
tion  at  Hi^pisbiu^  in  Norfolk,  and  Gorton,  in  Suffolk).  By  the  Bev. 
JoBK  Qvmt,  F.G.S. — Mr.  Gteorge  Maw,  in  an  article  "On  the  relative 
ages  of  the  ooastBcnlder-day  of  theEartemGoantie8,anclthatof  the 
huf^tkBt  gioond,"*  expreawe  hie  belief  that  there  is  no  evidence  of  direct 
•iiperpoaition  of  the  high-level  Boulder-day  npon  that  of  the  coast 
**  u^**  aays  Mr.  Maw, "  the  higher  clay  were  more  recent  than  the  lower, 
■orely  acme  cases  wonld  occur  in  which  direct  superposition  was 
evident.  But  there  is  no  coast  section  exhibitingthe  sequence  of  the 
lu|^-l0vel  directly  over  the  low-level  clay,  with  the  intervening  sand 
bed.''  This  statement  excited  surprise,  because  the  author  had  re- 
peatedly seen  instances  of  such  superposition  in  the  difb  of  Gorton 
and  Horton,  near  Gtorleston,  in  Suffolk ;  and  because  the  late  Mr. 
TUmmer,  in  a  paper  in  the  Quarterly  Journal  of  the  Geological 
Society,  June  17,  1857,  corroborated  his  observations.  Additional 
evidence  has  been  afforded  by  the  recent  fall  of  part  of  the  dilEs  at 
Hi^pisbnigfa.  An  upper  and  a  lower  BoulderAday,  with  stratified 
Mods  and  days  intervening,  have  been  exposed  about  a  quarter  of  a 
mile  north  of  the  Preventive  Service  Station,  beginning  where  the 
difb  rise  to  an  eminence  of  50  feet,  and  extending  three-quarters  of 
a  mile  to  where  they  are  denuded  to  a  lower  level  near  Ostend. 

The  following  is  the  section  : — 

Feet. 

No.  1    The  Warp      ...        ...        ...        ...        ...        ...  4 

2    Post-glacial  sand,  clay,  and  gravel 14 

8    Upper  Boulder-clay 10 

4    Middle  drift     ...        ...        ...        ...         \  « 

Stratified  day  and  sand         / 

6    Lower  Boulder-clay 9 

6  Laminated  series        4 

7  Forest  bed  on  the  beach 

49 
This  section  corresponds  with  that  at  Gorton,  and  as  they  repre- 
sent the  several  strata  in  their  normal  and  undisturbed  condition. 
the  study  of  them  may  serve  as  a  key  to  their  highly  disturbed  and 
contorted  stato  near  Cromer. 

With  respect  to  (No.  2)  the  Post-glacial  sand,  clays,  and  gravel, 
firom  their  position  immediately  above  the  upper  Boulder-clay,  they 
might  be  expected  to  yield  the  remains  of  the  Elephas  primigenitu  ; 
and  such  is  the  case.  Mr.  Gunn  had  obtained  a  good  upper  molar 
from  this  same  bed  in  the  parish  of  Witton,  about  two  miles  inland. 
The  teeth  and  bones  fall  from  these  upper  Pre-glacial  beds  upon  the 
beach,  and  become  intermixed  with  those  derived  from  the  forest 
bed,  and  their  occurrence  led  the  late  Dr.  Falconer  to  infer  that  the 
S,  primigeniuB  was  a  denizen  of  the  forest  bod. 

Mr.  Gunn  gave  a  general  account  of  the  Glacial  Beds  and  the 
Jjaminated  Beds,  and  then  made  some  observations  on  Mr.  Taylor's 
recent  researches  on  the  Crag  Fossils. 

^  See  Gbol.  Hao.  Vol.  lY.  March,  1867,  ^.  V{. 
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Admitting  folly  the  oorreotnaw  of  Hr.  Taylor'f  obtanaliuiM 
with  leiroeot  to  fba  inoreaBixigly  Arctic  ohanoter  of  Hie  ■hella  taiai 
in  the  IJpper  Cng  at  Bnmertont  Thorpe,  Hontead,  Weyboame^  and 
other  plaoiaB,  and  also  with  respect  to  the  increasing  depth  of  the 
sea  in  which  they  were  depositedt  he  stated  that  a  qneation  arose  ss 
to  Ihe  positbn  and  sequence  of  stiatifioation  of  the  SVneafc  Bsd« 
so  rich  in  Mammalian  remains.  On  the  one  hand,  the  abo&» 
dance  of  the  Mastodon  in  Ihe  tme  Norwich  MiftTnmalifJBWHUi  Orpig 
finfaids  us  to  imagine  that  the  Forest  Bed,  in  which  no  remains  of  the 
Mastodon  have  been  detected,  could  ha^e  preceded  tiiat  Norwiqh 
crag.  On  the  other  hand,  the  Arctic  dhaiaoter  of  the  ahelli  in  Urn 
Upper  bed  forbids  ns  equally  to  beUere  that  it  could  ha^ve  anoceedsd 
that  deposit,  and  yet  all  wese  seTend  beds  have  hitherto  been 
massed  together  under  the  name  of  Norwich  Crag.  This  dittaqH^ 
in  assigning  its  true  position  and  place  to  the  Forest  Bed  ja  grastlj 
angmoited  by  the  increase  of  detpihs  of  water  in  whibh  tfa^  vw^ 
bed  of  shells  has  been  deposited.  Either  the  Forest  Bed  moifi  hm 
preceded  the  Mammaliferona  Norwich  Crag,  which  abonaded  with 
the  Mastodon,  or  else  there  most  hsTc  been  oscillatioiDa  of  levql 
of  land  and  water,  and  change  of  climate,  to  admit  of  a  ftrait 
flourishing  for  ages,  as  i^^pears  &>m  the  profiasum  and  Yaiielj  of 
Mammalian  remains.  The  only  altexnatiTe  seems  to  be  to  dissoiisti 
the  Mastodon  Craff,  whieh  is  confined  to  the  layer  of  lame  atanss 
upon  the  Chalk,  altogether  from  the  upper  beds  of  Crag-wells,  and 
to  place  the  Forest  Bod  next  in  order  above  the  Mastodon  Orag,  and 
the  upper  beds  of  Crag-shells  in  the  marine  part  of  the  laminated  beds. 

In  justice  to  Mr.  Searles  Wood,  jun.,  he  mentioned  that  that 
gentleman  concurred  in  placing  the  Chillesford  Crag  and  also  the 
upper  Weyboume  Crag  in  more  recent  beds  than  the  Mammaliferona 
Norwich  Crag ;  as  recent  as  the  Lower  Drift,  but  Mr.  Wood  appean 
to  place  the  drift  at  an  earlier  period  than  Mr.  Gunn  did,  and  to 
include  the  laminated  beds  and  the  Forest  Bed  in  it,  so  that  the 
difference  between  their  views  was  more  nominal  than  reaL 

He  had  some  doubts  as  to  where  to  draw  the  line  between  the  tme 
Mammaliferous  or  Mastodon  Crag  and  the  Upper  bed ;  but  he  was 
certain  the  Forest  Bed  could  not  have  come  after  the  Upper  Crag 
unless  there  was  a  change  of  dimato  or  of  leveL  He  had  no  doaU 
that  the  Chalk  hills,  upon  which  the  Mastodon  lived,  remained  ex- 
posed as  a  land-surface,  for  a  long  period,  and  in  this  opinion  he  was 
supported  by  Dr.  and  Mr.  H.  Woodward.  The  Forest  Bed  was  a 
most  important  stratum,  as  it  made  us  acquainted  with  the  fiuina  and 
flora  of  an  ancient  terrestrial  epoch  of  consideiable  duration. 

The  Bev.  J.  Crompton,  M.A.,  read  a  paper  on  Lake  Dwellingi, 
as  described  by  Herodotus,  (Lib.  Y.  c.  16). 

CoTTKswoLD  NATURALISTS*  FiBLD-cLUB. — ^At  the  aunual  meetiiig 

of  this  Club,  Sir  W.  Y.  Guise,  Bart,  in  the  chair,  about  thirty 

members  assembled.    Sir  William  Guise  was  unanimously  re-elected 

as  President     The  le-eleotion  of  Dr.  Paine,  as  Honorary  Secretaiy, 

was  also  proposed  and  earned* 
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Hie  fhumrial  itxt€iiir&c  ww  posKtL  *nd  s^:me  disarlsficti':-::  w:&$ 
BEkpresBed  that  memlien  shixiH  all*:  w  tbeir  snhscripciv^cs  u>  be  in 


Sir  W.  Giiue  then  proceeded  v>  md  the  annind  addrM&  wbi(4i 
ins  principallT  a  renrne  of  tlte  £eld  nKetings  and  proceeding* 
}f  the  past  Tear.  Allnsi*7n  w:is  nuiie  to  a  letter  received  by 
the  President  from  Ifr.  C.  M':<ore.  of  Bath,  on  the  much-mooted 
question  of  the  Infra-liaaac  b^is  of  the  We^t  of  England,  and 
idiich  had  indnoed  the  members  to  select  Donraven  as  one  of 
their  places  of  meeting  lon  Angnst  21st*.  During  the  disscnssion 
widok  ensoed.  Dr.  Wright  objected  strongly  to  die  term  **  Infra- 
lias,"  and  Mr.  Etheridge  took  exception  to  that  part  of  Mr.  Moore > 
piqper  which  referred  to  the  range  of  Gryphm  imoirva,  at  Brocastle,  but 
)q>ecially  at  Sonthemdown,  which  he  believed,  after  examining  the 
roeoimens,  were  not  G.  incwrra,  the  true  type  of  which  occurs  in  the 
Bmddandi  beds  above,  and  in  those  immediately  suocceoding  the 
[iassic  beds  in  the  Sonthemdown  section.  The  occnrrence  sdso  of 
PUeaiula  intussiriata  in  the  zone  of  "A.  angnlahts  *'  should  be  ex- 
3ecled;  for  although  an  abundant  and  typiail  shell  in  the  Bhietic 
3edB  below  (everywhere  in  England  and  on  the  Continent),  still  the 
persistency  with  which  deep-sea  species  were  found  to  live  (m,, 
—especially  the  Oetrtead^tf — would  excite  no  wonder  thai  so  few 
^ere  found  in  common  even  in  one  formation.  The  Brocastle  and 
Donraven  areas  are  fraught  with  the  greatest  difficulty,  both  on 
physical  and  palseontological  grounds.  Much  has  yet  to  bo  done  iu 
hiB  area,  and  the  Cotteswold  Club  are  right  in  preparing  to  make 
iiis  spot  the  scene  of  one  of  tlioir  visits,  to  explore  for  themselves, 
ind  look  into  the  vexed  question  of  the  occurrence  of  **  Muschel- 
kalk "  species  in  the  so-ciilled  "  Infra-lias "  beds  of  the  West  of 
England  and  Wales. 

A  paper  by  Professor  Bnckman  was  then  road,  on  Roofing  Tilo« 
yf  Koman  date,  which  were  discovered  during  sonic  excavations  at 
Bradford  Abbas. 

At  the  request  of  the  President  and  some  of  the  mem])er8  present, 
the  Kev.  Mr.  Symonds  read  a  paper  on  the  celebrated  address  de- 
livered by  Dr.  Hooker,  at  tho  British  Association  IMeoting  at 
S^ottingham,  and  the  opinions  of  that  distinj^uishcd  l)otanisi  on  \\iv 
*  Theory  of  tho  Origin  of  Species,"  by  Mr.  Darwin. 

Dr.  "Wright  said  that,  although  a  consistent  opponent  to  Darwin's 
theory  on  tho  "  Origin  of  Species,"  ho  rejoiced  that  tho  days  w<»re 
passed  when  the  odium  iheologicum  was  applied  to  stjientific  invest i- 
i^ations.  Ho  then  entered  into  his  reasons  for  opposing  tho  tlujory 
)n  palaeontological  gi*ounds,  and  gave  an  eloquent  <l('H(5ripti()n  of  tlu^ 
persistence  of  living  species  of  corals  in  tho  Western  ()(«Min,  wlioro 
existing  coral  reefs  were  ascertained,  by  tho  ciireful  investigation  <if 
\gassiz,  to  he  more  than  seventy  thousand  years  old.  How  tlx^n  did 
t  happen,  that  during  all  that  lengthened  period  tlie  sjK'cioH  re- 
nained  unchanged. 

Mr.  Etheridge  did  not  think  Pala?ontology  alone  w(»ul<l  w.^\\•v^  \\\\«. 
ntricate  question  :  so  many  links  were  broken,  tto  luwvAv  ol  yw-sV-XAw 
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Io0i,  never  to  be  rettored.  He  believed  tiiat  Mr.  Darwin  and  De^ 
Hooker  were  right  in  their  mode  of  investigation*  and  tiiai  Ika 
reoorda  of  Insular  and  Arctio  floras,  combined  with  the  aid  g:lvea  jbf 
fossils,  may  yet  solve  the  problem  which  so  interests  evexy  ■oJentifa 
man,  since  the  publication  of  Hr.  Darwin's  work,  and  the  vsMdli 
at  by  Dr.  Hooker. 


MoNTUAL  Natural  Histobt  Soonmr. — The  last  meejbing  of  thh 
body  for  the  session  of  1866-67,  was  held  «t  its  rooms  on  April  2MIL 
Prindpal  Dawson  read  a  paper  "  On  Insects  from  the  Oarboni&Boas 
and  Devonian  Formations."  Up  to  last  year  no  remains  of  insssfs 
had  been  found  in  the  Goal-fields  of  Nova  Scotia,  except  a  sini^  kssd 
and  small  portions  of  alarge  insect  found  in  the  excrement  of  a  xeptik^ 
which,  along  with  other  animal  remains,  were  found  in  tiie  tmnk  of  a 
tree  at  the  Jc^^gins.  This  specimen  seemed  to  indicate  that  tiie  oosl 
reptiles  were  insectivorous  croatures.  Last  ^ear  Mr.  James  Bainas  wis 
fortunate  enough  to  find  the  wing  of  an  msect,  in  a  bed  of  shale  st 
Glace  Bay,  Gape  Breton.  Mr.  Scudder,  an  eminent  entomolooist  al 
Boston,  considers  that  it  belongs  to  the  Ephemera  group,  aad  ttiaiis 
is  a  Neuropterous  insect  closely  allied  to  the  day  and  shadfliea.  The 
insect  appears  to  have  been  of  large  siae  and  it  seems  not  inopibbaUe 
that  this  species  may  have  haunted  the  swamps  of  the  penod^  and 
have  been  preyed  upon  by  Garboniferous  fishes.  Wings  of  fiMur 
species  of  insects  have  been  found  by  Mr.  G.  F.  Hartt,  in  the  plant- 
bearing  Devonian  shales,  of  St  John,  New  Brunswick.  These  are 
of  considerable  interest  to  the  geologist,  as  being  the  oldest  fossil  ia- 
sects  known ;  the  antiquity  and  exact  date  of  the  beds  from  wfaioh 
they  are  procured  being  unquestionable.  These  insects  also  belong 
to  Uie  Neuroptera,  and  seemed  allied  to  the  Ephemera,  Like  many 
other  insects,  they  appear  to  have  had  a  mechanical  apparatus  on 
their  wing  for  producing  sound,  the  structure  of  which  was  explained 
in  detail.  They  appear  to  be  a  connecting  link  between  the  Neurop- 
tera and  Orthoptera. — Moniredl  Oazeite,  May  1, 1867. 


DRIFT  OF  THE  EASTERN  COUNTIES. 
To  the  Editor  of  ihe  Qeolooioal  Maoazimb. 

Sib, — There  are  one  or  two  facts  which  I  think  are  serious  objec- 
tions to  the  view  Mr.  Maw  has  taken  as  to  the  age  of  the  Cromer 
beds.  The  first  is,  that  there  does  not  exist  along  the  Norfolk  ooait 
any  such  continuous  margin  of  comparatively  low  ground  as  his  papet 
would  seem  to  imply.  On  the  contrary,  some  portions  of  the  chA 
are,  I  believe,  as  high  as  any  part  of  the  waterdied  of  East  NorfoDCf 
and,  as  a  rule,  higher. 

For  example,  at  Trimmingham,  one  of  the  highest  points  of  (hi 
coast  and  of  the  county,  the  spire  of  the  GathednJ  at  Norwioi^ 
standing  in  the  valley  &6rQ  \>ut  ^  ierw  i<^  ^jSoos^^  \ha  level  of  the 
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ad  more  than  twenty  milee  from  it  in  a  direct  line,  is  visible  acroas 
comparatively  low  conntiy.  I  am  not  aware  of  any  point  inland, 
loally  distant,  frx)m  which  it  can  be  in  the  same  manner  seen, 
ther  similar  cases  could  be  given.  A  reference  to  the  Ordnanoe 
taps  will  show  that  the  only  line  of  hills  which  presents  tlie  appear- 
ice  of  an  old  coast  line,  at  a  higher  level  than  the  cli£&,  is  tibat 
iiich  mns  due  west  from  Cromer ;  but  this  is  distinctly  intersected 
f  the  present  coast  line  at  the  Lighthouse  Hill,  and  certainly,  the 
ads  mider  discussion  do  not  show  there  any  signs  of  disappearing. 
rom  this  point  to  Hasbro'  the  country  very  often  slopes  inLuid  from 
le  cliffs,  and  in  a  southerly  direction  is  comparatively  flat. 

The  rapid  and  unceasing  encroachment  of  the  sea  along  the  Norfolk 
last  should  also  be  remembered.  Mr.  Gunn  gives  an  instance  where 
inety  yards  of  the  cliff  have  been  swept  away  in  thirty-five  years ; 
id  I  do  not  know  any  reason  why  this  may  not  have  been  going  on 
;  a  more  or  less  rapid  rate,  perhaps  from  the  very  commencement- 
r  the  present  period.  It  will  be  thus  seen  that  the  present  coast- 
06  is  a  purely  accidental  one,  and  cut  across  what  may  have  been 
aoe  almost  the  centre  of  the  county. 

A  veiy  satisfactoiy  reason  can  be  given  for  the  absence  of  the 
onlder-clay  (upper  drift)  from  the  coast  section  between  Hasbro* 
id  Weyboume ;  and  that  is,  it  has  been  completely  denuded  from 
le  northern  part  of  the  county,  as  shown  in  Mr.  Wood's  map. 

I  am  not  aware  of  a  single  outline  existing  north  of  a  line  joining 

asbro',  North  Walsham,  and  Holt.     I  ought  to  say  that  Mr.  Gunn 

inks  the  Upper  Drift  does  appear  in  the  cliff  at  Hasbro'.     I  am 

•rry  that  I  am  unable  to  agree  with  Lim  in  this,  but  if  it  does  occur 

lere,  it  settles  the  question. 

I  am,  yours  truly, 

F.  W.  Habmer. 
JSnoHAM  Gkoyb,  Norwich, 

Junf  4,  1867. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — All  I  need  say  in  reference  to  Mr.  Maw's  remarks  is,  to 
[ggest  that  he  give  some  sections  drawn  from  his  supposed  high 
vel  Boulder-clay  to  that  on  the  coast.  I  do  not  mean  a  hypothetical 
ction  like  that  at  page  98,  of  vol.  iv.,  but  actual  sections  drawn  to 
>t  less  than  half  the  horizontal  scale  of  the  Ordnance  map  (half-inch 
the  mile),  and  showing  all  the  places  marked  on  that  map  along  the 
le  taken.  To  have  any  value  at  all,  such  sections  should  show  every 
>d,  from  the  Crag  upwards,  that  may  come  to  the  surface  en  route, 
f  these  sections,  two  at  least  would  be  required :  one  from  Norwich 
some  part  of  the  coast  section  between  Ilasboro'  and  Weyboume  ; 
d  another  from  Norwich  to  the  Boulder-clay  of  Pakefield  and 
»rton  cliffs. 

I  hope  that  Mr.  Taylor  may  succeed  in  obtaining  recognizable 
ecimens  of  shells  from  the  Middle  Glacial  beds,  so  as  to  afford  the 
sans  of  comparison  with  those  obtained  from  Macclea^^l4\  i'ot 
iiough  I  have  examined  hundreds  of  sectionB  in  \^n&  iQrccka>5v.^xsL^ 
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from  LeioeBter  to  ChelmBfbrdy  and  £cooi  Bnukkig^bam.  io  <li#  Eiit 
Coasts  I  never  untQ  lateW  saooeejed  in  obtaming  a  xdiaUe  ahalL 
I  recently,  boweyer,  found  two  perfeoli  roeoimens  of  Qrirm  mUm  in 
tlie  Middle  Qladal  gravel,  «bove  the  Briok-oli^,  in  the  disniied  Mibk- 
field  at  Stevenage.  Any  one  having  looal  oppqrtpnilj  would  do 
good  servipe  by  hunting  Ihia  locality  befiire  the  fiield  ia  liBvalled  mi 
doeed  up,  whioh  ia  now  l>eing  done. 

As  0.  eduUs  ia  not  an  arctio  ahell,  and  ooouza  aa  fiur  aootli  m 
QibraUar,  its  preaenoe,  aa  far  aa  it  goea,  aoofxrda  wiAl  the  othor 
diiaracters  of  this  fonnatioQ  in  shewing  that  the  Middle  Glaoiil  ww 
not  an  arctio  deposit. 

Tours  fiaithfiilly, 

SaABLsa  Y.  Wood,  Jtm. 

BamrwooD,  Estix,  Jum  7,  IS67. 

P.S. — The  obscure  specimens  of  shell  obtained  from  Suliii^ham, 
Mr.  Taylor  will,  I  think,  find  belong,  not  to  the  Middle  Glaoid,  but 
to  the  Chillesford  beds  (i.e,  his  Upper  drag),  which  axe  prfleont 
there  in  a  feeble  form  restmg  on  the  Chalk.  Those  obtained  by  him 
ftom  Sprowston  I  presume  are  from  the  ICddle  Glacial  aanda,  aa 
the  Upper  Drift  does  not  occur,  to  the  best  of  my  knowledge,  a^  or 
within,  some  four  or  five  miles  of  that  place*  Peifaapi^  however, 
he  may  refer  to  some  small  outlier  that  Mr.  Harmer  and  I  have 
missed,  or,  possibly  "Upper^'  may  be  a  misprint  in  his  letter  for 
"  Lower." 


ON  THE  NATURE  OF  EOZOON. 
To  the  Editor  of  the  Geoloqioal  MAOAznca. 

Sib, — Having  been  engaged  for  some  time  on  a  paper  on  classifi- 
cation, with  especial  reference  to  the  Mollusca,  I  had  already  in  the 
introductory  part  of  it  written  the  greater  part  of  what  follows  when 
I  read  in  the  Geological  Magazine  an  abstract  of  a  memoir  by  Dr. 
Dawson  on  BhzoOn,  As  it  may  be  some  time  before  my  paper  just 
referred  to  is  ready  for  publication,  I  send  you  this  part  of  it  at  once. 

It  will  doubtless  be  some  time  before  the  true  relations  of  EozoSn 
Canadense  are  finally  settled.  But  before  Mr.  Hancock's  paper  on 
"  Boring  Sponges  "  *  appeared,  I  was  decidedly  of  opinion  tluit  the 
Eozodn  had  nearer  relations  with  the  Sponges  than  with  the  Fora- 
minifera.  lliat  paper  has  quite  confirmed  me  in  this  view ;  for  Mr. 
Hancock  shows  the  great  similarity  which  exists  between  the  dis- 
position of  the  cells  and  sarcode  in  Cliona  and  Orbitaides.  The  latter 
genus  was  chosen  by  Dr.  Carpenter  for  comparison  with  Eozodn  to 
show  the  foraminiferal  nature  of  the  latter,  and  Mr.  ELancock  might 
faii'ly  have  carried  on  his  comparison  to  Eozodn,  Any  one  who 
compares  the  figures  accompanying  Dr.  Carpenter's  memoir  on 
Eozodn  in  the  Quarterly  Journal  of  the  Geological  Society  with  Mr. 
Hancock's  diagram  of  Cliona,  will  not  fiiil  to  be  struck  by  the  simi- 
larily.     Doubtless  the  EozoHn  is  allied  to  Ehizopoda  as  well  aa  to  the 

^  Ann.  and  Mag.  'Kal,  Hu!t.>  3cd  ser.  yoI.  zix.  p.  829. 
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Sponges.  And  this  is  precisely  what  we  might  expect  in  so  ancient 
a  form.  For  it  is  well  known  that  the  more  ancient  forms  often 
blend  the  characteristics  of  types,  or  as  Dana  expresses  it,  they  are 
"  comprehensive  types/'  In  this  way  Eozo&n  may,  to  some  extent, 
comprehend  the  characters  of  Bhtzopoda  cuid  Spongiada,  Without 
committing  myself,  however,  to  all  the  generalizations,  frequently 
extremely  hazardous,  of  the  celebrated  American  geologist,  I  may 
remark  that  all  this  is  perfectly  compatible  with  the  doctrine  of 
descent  with  modification,  and  that  that  hypothesis  is  the  only  one 
yet  propounded  which  satisfactorily  explains  these  alliances. 

I  find  myself  completely  borne  out  in  my  views  on  the  nature  of 
EazaOn  by  l^e  discovery  by  Principal  Dawson  of  siliceous  spicules  in 
the  cells  of  that  organism.  It  is  true,  that  able  palaeontologist  attri- 
butes these  spicules  to  a  sponge  which  has  filled  the  cells  of  IJozodn 
subsequently  to  the  death  of  the  latter.  But  I  think,  in  view  of  the 
resemblance  between  the  structure  of  EozoQn  and  that  of  the  boring 
sponges,  that  the  hypothesis  of  Dr.  Dawson  is  wholly  unnecessary, 
and  that  there  is  no  difficulty  in  attributing  the  spicules  to  the  EozoHn 
itself. — I  am.  Sir,  your  obedient  seri^ant, 

R.  Leohmebb  Guppt. 

Pobt-op-Spain,  Trtic  idad, 
ZrdJuney  1867. 

SHELLS  ON  THE  GREAT  ORMESHEAD. 
To  the  Editor  of  the  Geological  Magazine. 

Deab  Sib, — In  the  paper  on  *^  Glacial  Action  near  lAandudnOy**  in 
the  July  number  of  the  Magazine,  Mr.  Bonney  (page  290)  notices 
*  the  occurrence,  in  the  surface  deposit  at  Gwydfyd,  on  the  Great 
Ormeshead,  of  quantities  of  shells.  It  is  worthy  of  remark  tliat 
there  are  none  but  those  of  eatable  species, — Patellu  vulgata,  Littorina 
littoreaj  Mytilus  edulis,  Ostrea,  and  Tapes.  I  obtained  examples  here 
in  November,  1864,  when  their  extreme  profusion,  and  the  way  in 
which  they  occurred,  convinced  me  that  they  had  been  brought  there 
by  the  hand  of  man.  1  find  from  a  section  I  made  at  the  time,  from 
the  pier  at  Llandudno  to  the  top  of  the  Ormeshead,  that  the  shell 
bed  occurred  at  a  height  of  380  feet  above  the  sea.  The  accumula- 
tions of  the  subaerial  loam  which  covers  it  would  seem  to  imply 
very  great  antiquity  in  relation  to  the  human  period ;  but  it  is  evi- 
dently quite  a  different  deposit  to  the  Boulder-clay  that  occurs  on 
the  coast  at  the  bottom  of  the  valley,  here  limited  to  a  range  of  about 
170  feet  above  the  sea  (it  terminates  close  to  the  lowest  fence). 

Similar  clay  with  transported  boulders  forms  a  terrace  of  about 
the  same  height  on  the  south  side  of  the  Head,  and  attains  a  some- 
what greater  elevation  on  the  flanks  of  the  Little  Ormeshead. 

Whilst  suggesting  that  the  Gwydfyd  shell-bed  is  of  artificial 
origin,  1  do  not  wish  to  call  in  question  the  evidence  Mr.  Bonney 
brings  forward  in  proof  of  Glacial  action,  as  drift  with  transported 
and  striated  boulders  is  abundant  in  the  neighbourhood,  especially 
on  the  east  side  of  Orme*s  Bay.    There  is  also  a  good  ^^o\X.ovi  ^iio\i.- 
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tiining  shellB  about  midway  between  the  Bay  and  Biyn  Goaol,  not 
far  &>m  the  tnznpike-ioad.  Whilst  refenring  to  this  diatxioti,^  Mr. 
Mackintoeh's  paper  anggeatB  my  pointing  out  an  example  of  •  hif^bar 
ooaat  level,  as  indicated  by  Phous-boringB.  A  friend  infonns  me 
tiiat  he  has  seen  these  markings  high  np  on  the  moontain  to  llfta 
west  of  Conway,  but  I  have  no  reoord  of  taeir  ezaot  altitode. 

Befening  to  Mr.  Green's  letter,  I  would  remark  Ihat  the  Llandndiw 
district  affords  dear  evidence  of  the  superposition  of  Olaolal  drift  on 
the  white  sands  or  days  resting  on  lihe  Ovboniferous  Limestone; 
though,  it  must  be  admitted,  this  is  not  so  obvunis  in  Staffincdahiie. 
B^garding  the  source  of  materials,  the  broken  diert  beds  Aat  are 
near  Llandudno  associated  with  these  deposits,  seem  to  indioate  • 
derivation  from  the  Millstone  Qrit  which,  dLong  the  norUi  ooaafc  of 
Wales,  contains  extensive  beds  of  ohert  The  Bunter  beds  in  NocflL 
Wales  are  so  invariably  red  that  I  scarcely  think  it  probable  thiqf 
can  have  supplied  any  materials  for  the  white  beds  underlying  flw 
Boulder-day  drift  in  that  district 

GbOBOB  MiLW. 

Bbmthall  Hall,  Bbosslbt, 
/u^  2fMi;  1867. 


SOKE  REMARKS  ON  THE  REPORT  OF  PROFESSOR  OWBITS  PAPKR 
ON  FISH  REMAINS  FOUND  IN  THE  NORTHUMBERLAND 

COAL-FIELD.^ 

To  the  Editor  of  the  Qkolooioal  Maqazinb. 

Sm, — ^I  b^  to  be  allowed  to  make  a  few  remarks  on  the  Beport 
which  appeared  in  the  July  number  of  the  Gkologioal  MAOAznni  of 
Professor  Owen's  paper,  "  On  the  Dental  characters  of  (Jenera  and 
species,  chiefly  of  fishes,  from  the  Low  Main  Seam  and  shales  of 
coal,  Northumberland,"  (read  before  the  Odontological  Sodety  on 
the  3rd  of  June  last). 

I  have  been  enga^[^  for  many  years  in  collecting  fish  and  other 
remains  from  the  Noiihumberland  Coal-field,  and  have  obtained  a  vast 
number  of  specimens,  both  entire  and  fragmentary,  from  the  shale  in 
connection  with  the  Low  Main  Seam  at  Newsham,  West  Ciamlington, 
and  other  places.  Mr.  T.  Craggs,  who  was  cognizant  of  my  (oper- 
ations, gathered,  a  short  time  ago,  a  few  specimens  of  fish-remains, 
principally  teeth,  frt)m  the.same  localities ;  and  sent  prepared  micro- 
scopical sections  of  some  of  them  to  Professor  Owen,  who  has,  from 
these  materials,  described  twelve  or  thirteen  new  genera,  several  of 
which  I  believe  to  be  founded  upon  remains  previously  described, 
while  others  are,  apparently,  the  result  of  an  examination  of  the 
varied  sections  of  the  same  forms. 

I  believe  there  are  no  remains  noticed  in  Professor  Owen's  list,  so 
far  as  the  concise  account  in  the  Beport  enables  me  to  judge,  of  which 
there  are  not  numerous  specimens  in  my  collection ;  and  as  I  have 
had  t<he  advantage  of  examining  these  under  varied  conditions — ^not 
merely  of  sections — I  am  in  a  position  to  speak  with  some  degree  of 
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oonfidenoe  on  the  subject,  haTing  nuide  numerous  sections  of  them 
in  well-determined  planes.  The  specimens  submitted  for  exami- 
nation appear  to  have  been  all  very  minute  examples  of  their 
respectiye  kinds,  or  Prof.  Owen  would  not,  I  feel  sure,  have  asserted 
that  these  ''  minute  fishes  "  were  "  of  the  size  of  minnows  or  stickle- 
backs." Most  of  these  remains  have  belonged  to  fishes  of  no  incon- 
«iderable  size,  some  of  them,  I  believe,  to  the  largest  fishes  of  the 
Coal-measures.  The  following  genera,  proposed  by  Professor  Owen, 
seem  to  require  particular  notice  : — 

Gtenus  I.  DiUodus. — This  is  undoubtedly  Diplodus  of  Agassiz, 
and  is  not  a  tooth  but  a  dermal  spinous  tubercle. — I  have  in  my 
ooUection  vast  numbers  of  such,  some  detached,  others  in  connection 
with  a  thin  layer  of  granular  matter,  which  there  can  scarcely  be 
any  doubt  is  tiie  skin  of  some  fish.  One  of  these  patches  in  my 
possession  is  fifteen  inches  long  and  about  seven  wide.  On  this  the 
tubercles  are  comparatively  few,  and  are  scattered  far  apart  from  etuch 
other.  But  on  another  patch,  measuring  fifty-six  inches  square,  they 
are  very  numerous,  and  are  crowded  together  without  any  apparent 
order. 

These  tubercles  are  analogous  to  the  spinous  dermal  tubercles  found 
on  some  of  the  Bays,  only  in  the  Bay  there  is  but  one  spine,  while  in 
that  under  consideration  there  are  usually  three,  sometimes  two,  and 
rarely  only  one ;  when  three  are  present,  one  is  always  much  smaller 
than  the  other  two,  and  rises  from  the  conmion  bony  base  behind 
them  cmd  opposite  to  the  space  between  them.  So  that  in  making  a 
section  to  exhibit  the  two  principal  spines  it  is  almost  impossible  to 
preserve  the  small  posterior  one ;  consequently  it  happens  that  only 
the  two  large  spines  are  seen  united  at  the  base — "the  two  crowns** 
as  Professor  Owen  expresses  it,  being  "organically  connected  to- 
gether, like  the  Siamese-twins." 

Diplodus  varies  very  much  in  size,  being  occasionally  quite  micro- 
scopic, and  not  unfrequently  measuring  nearly  three-quarters  of  an 
inch  in  length.  It  also  varies  considerably  in  character,  the  spines, 
or  '  crowns  *  being  frequently  long,  nearly  parallel,  and  compara- 
tively slender;  occasionally  they  are  found  diverging,  short,  stiff, 
and  much  bent ;  numerous  specimens  occur  having  characters  inter- 
mediate to  the  two  extreme  forms ;  there  can,  therefore,  be  no  doubt 
that  Dittodus  paraUelus  and  D.  divergens  are  mere  varieties,  the  one 
of  the  other. 

Genus  11.  Mitrodus, — This,  I  believe,  will  also  prove  to  be  a  der- 
mal tubercle.  There  are  occasionally  found  in  the  Low  Main  shale 
thin  layers  or  patches  almost  entirely  composed  of  minute  compressed 
bodies,  having  rising  up  from  their  upper  or  free  margin  from  two  to 
seven  conical  denticles,  which  answer  very  correctly  to  the  account 
given  of  this  form.  I  possess  such  a  patch  measuring  20  inches  long 
and  13  inches  wide.  It  is  spread  over  with  vast  multitudes  of  these 
tubercular  bodies,  which  are  crowded  together  in  a  confused  manner. 
Detached  specimens  of  the  tubercles  also  occur. 

These  tuberculated  patches  are  usually  associated  with  the  «i^\xv^ 
and  other  remains  of  OyracarUhus,  and  are  mo^t.  l^TO^>«i^A^  >(^E!l<^  ^^cax^ 


380  Correspondence. 

of  that  fish.  Thus  it  would  appear  that  Miirodus,  instead  of  be- 
longing to  a  fish  of  the  size  of  a  minnow,  is  most  likely  part  of 
one  of  the  largest,  if  not  the  very  largest,  fish  of  the  Coal-measures. 
Dittodus  too— as  the  size  of  the  dermal  patches  proves — ^was  an 
animal  of  no  mean  dimensions. 

Genus  in.  Ageleodus, — ^This  is  the  Cienoptychiw  of  Agassiz.  It 
occurs  of  various  sizes,  and  is  sometimes  minute;  but  it  is  fre- 
quently upwards  of  three-tenths  of  an  inch  wide,  and  is  usually 
found  detached,  though  sometimes  two  are  placed  end  to  end  ;  this 
form  has  also  much  t&e  appearance  of  being  a  dermal  tubercle 
rather  than  a  tooth.  It  is  much  compressed,  and  the  spines,  or 
**  dental  crowns,"  which  vary  in  number  from  six  to  sixteen,  give  to 
the  upper  margin  a  saw-like  dcnticulation.  The  bony  base,  giving 
support  to  the  denticulated  portion  is,  of  considerable  extent,  and  has 
all  the  appearance  of  the  basal  limb  of  a  dermal  tubercle. 

Grenus  IV.  Ganaerodus. — ^Teeth  tipped  with  enamel  are  very  com- 
mon in  the  shale  of  the  Low  Main  Seam ;  they  vary  greatly  in  size, 
though  not  in  other  respects,  but  wlien  seen  in  section  they  seem  to 
differ  considerably,  llieir  apparent  curvature  depends  entirely  on 
the  plane  of  the  section,  and  the  point  becomes  more  or  less  obtuse 
as  this  is  further  from,  or  nearer  to,  the  axis  of  the  tooth.  The 
apparent  extent  and  form  of  the  enamel-tip  also  varies  much  in 
accordance  with  the  section.  Some  specimens  are  entirely  coated 
with  a  thin  film  of  enamel ;  in  others,  traces  of  it  only  can  be  ob- 
served ;  and  in  some  again,  it  seems  entirely  wanting,  owing 
apparently  to  the  state  of  preservation  of  the  specimen. 

I  have  little  liesitation  in  saying  that  all  these  teeth  tipped  with 
enamel  found  in  the  shale  overlying  the  coal  of  the  Low  Main 
Seam  at  the  localities  before -mentioned,  belong  to  Palaoniscus — the 
teeth  of  which  genus  are  always  thus  tipped  with  enamel,  as  I  have 
satisfied  myself  by  sections  of  several  jaws,  with  the  teeth  attached, 
taken  from  well  authenticated  specimens. 

That  Palaontscm  occurs  abundantly  in  this  shale  I  have  ample 
proofs,  having  taken  from  it  well  preserved  individuals  of  <3iis 
genus,  besides  numerous  fragmentar}'  specimens.  Tlie  teeth  of 
Amblypterus  and  Pygopterus  are  likewise  tipped  with  enamel,  but  the 
latter  genus  has  not  yet  been  foimd  in  the  localities  named. 
Amblypterus  is  very  rare  :  the  tooth  of  Pygopterus  is  extremely 
characteristic,  and  is  readily  distinguished  by  the  obtuseness  of  the 
terminal  enamel. 

The  teeth  of  Palaoniscus  vary  much  in  size  in  the  same  individual, 
some  being  quite  microscopic,  others  comparatively  very  large. 
The  minute  ones  are  exceedingly  numemus,  and  much  crowded ;  the 
larger  are  few  in  number,  and  considerably  apart  from  each  other. 

Genus  V.  Ganalodus  .  — There  are  two  of  this  number.  Genus  5, 
MioganoduSj  and  Genus  6,  Aganodus,  are  probably  all  founded  on 
teeth  belonging  to  eitlu^r  Paldoniscus  or  Amblypterus y  both  of  which 
genera  occur  in  the  shale  connected  with  the  Low  Main. 

Genus  VII.     Ptemodus, — Wlien  a  single  spine  of  Diplodus  is  ob- 
eerved  in  lateral  section,  it  baa  a  heeled  appearance,  and  in  other 
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a^ee*  widi  tbe  duumcteis  of  this  genus,  so  fur  «s  tKoY  m^ 
giToi  in  die  Report.  The  varietr  of  IHplodm$  with  «  sin^«  s)«ii» 
Abo  eshibhs  die  mme  peculiar  featuiv. 

Tlfee  chuicten  of  the  four  other  genera,  ilesoribod  in  the  (viper. 
are  too  ocHidseiT  giTen  in  the  Report  to  enable  me  to  fortu  anj 
decided  opinioa  respecting  them,  though  I  ventuiv  to  think  thai 
more  dian  one  are  apparendy  only  varieties  of  previously  detforib^d 
fonu. 

Thomxs  ArmiT. 

Xvwcastls-osi-Ttxb, 
Jwfy  15, 1867. 

THE  WEAVER  CLAYS. 
To  ffte  Editor  of  tie  Gkological  Maqabinb. 
, — ^When  I  paid  my  first  visit  to  the  RiMon  PinM^lay  Pit 
ago,  I  formed  pretty  much  the  same  o|>iuion  as  thai 
now  held  by  Mr.  Green,  viz.,  that  the  dojxviit  et^nsistinl  of  UH>al 
washings  fiom  surrounding  strata,  gathered  into  a  wide  t)ssun\ 
I  have  since  dien,  however,  made  many  journeys  to  the  distriet, 
and  I  have  convinced  myself,  from  a  leisurely  examination  of  a/I 
die  openings  which  have  been  made  in  search  of  "  olay,"  that  the 
deposit  is  a  veiy  extensive  one,  and  truly  of  martHf  or^n,  ^  The 
beds  extend  over  an  area  of  nearly  two  milos  in  length,  with  a 
width  varying  from  a  quarter  of  a  mile  to  a  niilo  anil  a  half. 

Mr.  Green  is  in  error  in  attributing  tho  parontiigt*  of  tlio  sands 
and  clays  to  the  Buntor.  The  gnmtor  portion  of  tl»o  doptmit  has 
certainly  been  derived  from  the  Millstono  grit  strata  that  Mtill  pre- 
vail so  largely  to  tho  westward  of  Wi»avor.  hninonso  bliiok»  of 
grit,  of  diflferent  degrees  of  hardness  and  ooarsonoHM.  an>  thiokly 
embedded  in  the  sands  at  Caldon  Low,  and  they  i\u}  to  bo  h^hmi  in 
every  state  of  degradation,  from  tho  liard  ui4H»nr*luHi  ntono  to  in- 
coherent sand,  that  merely  shows  wlioro  tho  blooks  pnn-imisly 
existed,  by  a  slight  differonco  of  tint  froui  that  of  tho  Kami  of  tho 
matrix.  A  very  small  percentage  only  of  tho  winds  of  tlu^  di»|)oNlt 
have  been  derived  from  tlio  Ihmter. 

The  sands  in  some  parts  of  tho  deposit  are  as  wl»it4>  ivh  tlio  b<»st 
Alum  Bay  sand.  They  are  so  free  fn)ni  iron  that,  at  my  hmmmu- 
mendation,  they  have  been  tried  lately  for  glasHinaking.  anil  thoy 
have  been  found  to  answer  very  well.  Buntor  Man<l  could  soan^oly, 
under  any  circumstances,  have  l)een  washed  suflioiontly  froo  from 
iron  to  stand  this  manufacturing  tost. 

With  regard  to  the  "  Boulder-clay  Drift,"  1  must  hUxU^  it  t^)  bo  my 
firm  conviction  that  the  red  bed  wliich  ovorlios  tho  "  WiMivor  (^hivs,  * 
in  some  parts  to  tho  thickness  of  from  twelve  to  fifl4MMi  ftM^t,  uoos 
really  belong  to  that  formation.  It  lies  in  many  pliMJim  when)  it 
could  not  have  been  deposited  ])y  subai'rial  luitioti ;  it  contains 
rounded  and  subangular  masses  of  stone  of  many  forinatioris,  and  it 
has  itself  been  subjected  to  after-denudation.  It  is  also  of  Himik&p| 
character  to  the  red  clay  that  is  seen  to  fill  the  fissuros  in  OaU^^^ 
Low,  at  a  height  of  twelve  hundred  feet ;  and  to  V>q  \AVi^  oa^L 
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floor  of  nMn*!  CavB,  at  ■Ixwt  nine  faondTed  md  SBj  Im* 
MA-lereL 

I  do  not  undentand  Kr.  Green's  besitaticn  to 
ocmnd  tlw  Detbjahire  limestone  Hills  at  tbe  Glaoal 
iMd  in  the  valnable  Ordnmce  Hemoir  of  the  coanbr  nxmd 
port,  Maodeafield,  Con^etOD,  and  Leek,  by  Hem*.  Hall  and '. 

and  witli  the  pangiuth  itself  bearing  the  initials  A.  H.  Q., 

"In  an  ontlying  i)^<£  of  aand  and  gravel  aboat  three  mOeafioft  . 
Kaodeafield,  on  t£e  Buxton  ro&d,  at  a  height  of  about  twelve  ha>  I 
died  feet  above  the  aea,  Vr.  Prcetvrich  found  shells ;  and  Xt 
Sainter  tella  me  that  he  haa  collected  there  TxrnUOa,  Cardiff  M. 
and  othen."  Now  the  point  on  the  Axe  Edge  range  here  iodiotol 
ia  (uily  aboat  sixteen  niilea  from  Weaver,  and  the  highest  b^  of 
the  Wearer  range  are  not  mote  than  about  twelve  hundred  and  twotf 
IM  abov«  tlu  aea;  the  Weaver  CUya  and  the  Boulder  Drifi,  te 
•nigeoto  of  the  prewnt  oommunication,  lying  at  from 
to  one  thoMand  and  fif^  feel. 

We  have  not  yet  CDimd  ahells  in  the  drifts  of  the  net^bovAnftl 
bat  we  have  every  other  proof  that  can  be  deaired  of  their  mW 
w^nn. 

The  diief  geological  intercut  Ihat  attaches  to  tlie  "  Weaver  OU 
depont  ia,  that  it  provea  a  a^^lrrxTBion  of  dua  part  of  the  obou 
•taome  period  between  thelri;i£.sic  and  the  Boulder-clay  epooh^ 
whic^  latter  period  our  hilk  were  undoubtedly  again  eunk  beHi 
the  aea.  1  am,  Sir,  Youra  faithFuUy, 

Edwu  -Bioin. 
BvaroK-DMK  -Tanrr. 

THE  LOB-WORM  BPOCH. 
Tv  tie  Bitiar  »f  Ote  Gbolooicai.  Magazikx. 
Sn, — Kr.  Baily  (Ilgniea  of  Characteristic  British  Fossili,  p.  11) 
tella  u«  that  the  only  remaina  of  Miimalfl  in  the  Cambrian  rocki  1^ 
oldest  fossiliferons  British  strj^tji)  are  thoee  of  worms  ;  and  (p.  I) 
that  thoM  wonns  were  "  allied  to  the  recent  lob-worm,"  It  i>  tni 
that  he  rcmarka  (p-12)  that  'it  bae  been  argued,  and  with 
that  this  apparent  paudty  (rf  organic  remains  may  have  ariaen; 
the  natuiv  of  the  deposit  .  .  .  and  that  there  may  have  been  •: 
varied  Asaomblagc  of  life  during  Oiit  epoch  ...  as  diis,  howBV 
nccctwarily  conjectural,  muc^  iniixirtance  cannot  be  attached  djit 
Now  is  the  negative  ai^nmcn:  v.-.A  also  'conjectural?"  and  is  it  lul 
a  most  alwurd  conjecture  thai  I'l-c.inse  in  certain  marine  -  -  ■  - 
oortain  jiact  in  England,  aigrjs  of  no  life  are  found 
worma,  that  in  the  "epoch"  or  tivie  when  "^--- 
B<>  animala  existed  on  the  taraqneona  gl' 
not  "conjectural!"  and  most  absurdly 
tram  the  denudation  of  whidi  the  Canil 
muHt  have  existed  for  counties  mi 
oontinenla,  and  the  land,  and  tb^ 
^  gloho  oninbabited,  «xoegt  fay  nwain^^ 
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And  it  IB  founded  on  the  most  TidicnlouB  eonfusion 

tpace    and  tiwte,  between   plaee   and  period,  as  I  have 

naed  tfaroughont  "  Bain  and  BiYers. " 

jfr.  Baily  will  not>  I  am  sure,  think  that  I  intend  to  attack  him. 

E  attack  the  reoeived  doctrine  which  Mr.  Baily  supports ;  cuid  I  must 

that  I  am  the  twelfth  juryman  who  complained  of  his  eleven 

oompeers. — ^I  have  the  honor  to  be,  Sir, 

Tour  most  obedient,  and  most  obliged, 

GsoBGB  Gbesnwood,  Coloncl. 
IteoKwooD  Pabk,  Auosfobd, 
19M  Jui^,  1867. 


WiuJAM  John  Hamilton,  F.B.S.,  G.S.,  vro. — ^It  is  with  sincere 
ngrel  that  we  have  to  record  the  loss  which  the  science  of  geology, 
wy  many  persoual  friends,  its  cultivators,  and,  above  all,   the 
Qeologioal  Society  of   London,  has  sustained  by  the  premature 
deoeaae  of  Mr.  William  Hamilton,  a  loss  which  can  be  but  very 
inpeffectly  replaced,  owing  to  his  long  official  connexion  with  that 
Booiety,  and  his  a<ysurate  knowledge  of  its  affairs.     Mr.  Hamilton 
became  a  member  of  the  Geological  Society  in  1831,  and  in  the 
Blowing  year  was  elected  one  of  its  honorary  secretaries,  which 
olBoe,  or  else  that  of  Foreign  Secretary,  he  continued  to  occupy 
ilmoet  uninterruptedly  till  1854,  when  he  was  elected  its  President. 
Mr.  Hamilton's  first  contribution  to  geology  dates  back  to  1835, 
&om  observations  made  in  the  previous  year,  and  relates  to  the 
proofs  of  recent  elevation  of  the  land,  which  he  had  observed  on  the 
3oast  of  Fifeshire.     About  this  time,  and,  as  is  generally  understood, 
It  the  suggestion  of  the  present  Sir  B.  Murchison,  Mr.  Hamilton 
brmed  the  plan  of  an  extended  foreign  tour  for  the  purpose  of 
itodying  the   phenomena  of   physical    geography   and    geology  ; 
hiough  him  also  he  became  acquainted  with  the  late  Mr.  Hugh 
itrickland,  which  resulted  in  their  becoming  follow  travellers ;  the 
Mutnership  was  a  judicious  combination,  and  Mr.  Hamilton  con- 
tantly  acknowledges  the  value  of  Mr.  Strickland's  great  knowledge 
Q  various  branches  of  natural  history. 

The  limits  of  such  a  notice  as  the  present  preclude  even  a  sum- 
laiy  of  Mr.  Hamilton's  travels.  They  were  commenced  in  the 
ommer  of  1835.  Beginning  with  the  extinct  volcanic  districts  and 
Id  lacustrine  areas  of  the  Mont  Dor  and  the  Yivarais,  as  prepara- 
3iy  to  visiting  those  of  Asia  Minor,  they  thence  passed  by  the 
forth  of  Italy,  Trieste,  Corfu,  Patras,  Corinth,  Athens.  They 
Bached  Smyrna  by  the  end  of  October,  having  visited  much  that 
ras  of  interest  on  their  way.  Mr.  Strickland  was  called  back  to 
Ingland  in  the  early  part  of  1836,  after  which  Mr.  Hamilton  con- 
nued  his  travels  aJone,  but  some  papers,  the  results  of  their  joint 
bservations,  were  communicated  to  the  Geological  Society. 

The  summer  of  1836  was  spent  in  the  country  to  the  south  of  the 
Hack  Sea,  returning  to  Smyrna  by  November.    H^  \!beii  ^rx^^'^Xi^ 
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the  offer  of  Mr.  J.  Brooke  (now  Bajah  Brooke)  of  a  cruiBS  in  the 
*'Boyalist/*  along  the  coasts  of  lopia  and  Caria  to  Bhodes.  This 
occupied  till  February,  1837,  when,  starting  again  from  Smyrna,  he 
visited  for  the  second  time  the  Eatakecaumene,  of  which  he  gave  an 
account,  which  was  published  in  the  transactions  of  the  Society,  aa 
also  another  memoir  on  the  Eastern  portion  of  Asia  Minor.  The 
objects  of  Mr.  Hamilton's  travels  were  not,  however,  exdusively 
geological.  The  results  were  given  in  two  volumes,  as  "Besearches 
in  Asia  Minor :  Pontus  and  Armenia,  their  Antiquities  and  Greology," 
to  which  reference  must  be  made  before  a  just  estimate  can  be 
formed  as  to  Mr.  Hamilton's  qualifications  as  an  enterprising  and 
accomplished  traveller.  The  objects  proposed  were  successfully 
carried  out,  and  so  far  as  he  himself  was  concerned,  the  Eastern 
tour  served  to  realize  what  as  yet  was  undeveloped,  gave  him  habits 
of  observation,  and  of  applying  the  varied  education  he  had  received, 
created  a  power  of  clear  narration,  and  finally  assigned  to  him  a 
high  position  among  modem  English  travellers.  He  possessed  all 
the  qualities  which  go  to  form  a  good  traveller ;  he  was  unselfiBh, 
always  adapting  himself  readily  to  circumstances,  and  a  good  com- 
panion ;  moreover,  he  was  an  accomplished  linguist.  Spanish, 
French,  Italian,  and  German  were  as  familiar  to  him  as  his  own 
language. 

Mr.  Hamilton  was  elected  President  of  the  G^logical  Society  for 
the  second  time  in  1865.  His  later  contributions  to  G^eology  were 
on  Tuscany,  and  the  best  account  that  has  yet  been  given  of  the 
Eocene  basin  of  Mainz  was  the  result  of  his  examination,  and  of 
the  large  collection  of  the  fossils  he  formed  there  in  1852.  For 
some  years  he  bad  devoted  much  time  and  expense  to  recent  oon- 
chology,  under  a  sense  of  the  dependence  of  the  history  of  the  "Tertiary 
period  "  of  geologists,  on  a  knowledge  of  existing  forms  of  shells,  and 
their  geographical  distribution,  with  which  objects  in  view  he  had 
already  formed  a  very  large  collection.  It  was  in  the  hope  that  he 
might  some  day  turn  this  knowledge  to  the  service  of  geology  that 
he  joined  in  the  excursions  which  several  of  his  fellow  members  of 
the  Geological  Society  made  into  the  districts  of  the  Faluns  of 
Touraine,  and  of  the  crag  of  Antwerp. 

Mr.  Hamilton  was  an  active  Fellow  of  the  Royal  Geographical 
Society — he  was  elected  president  for  the  years  1848  and  1849,  and 
has  served  on  the  Council  for  many  years.  He  contributed  the 
article,  '*  Geography  "  to  the  Admiralty  Manual  of  Scientific  Inquiry, 
edited  by  Sir  John  Herschel. 

Mr.  William  Hamilton  was  the  eldest  son  of  Mr.  Hamilton,  some- 
time British  Minister  at  Naples,  and  author  of  ^gyptiaca ;  was  bom 
in  1805,  educated  first  at  the  Charter  House,  and  subsequently  at  the 
University  of  Gottingen.  At  the  outset  of  his  career  he  served  in 
the  foreign  Diplomatic  Service  at  Madrid,  Paris,  and  Florence.  He 
was  precis  writer  at  the  Foreign  Office  imder  Lord  Aberdeen,  and 
resigned  it  on  his  election  for  Yarmouth.  Mr.  Hamilton  was  twice 
married ;  his  second  wife,  who  survives,  was  the  Hon.  Helena  Dillon, 
jroungeat  daughter  of  Wacounl  DWioiu— E.  G-A. 
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IN  NoYA  Scotia  and  Nbw  Brunswick. 

By  J.  W,  Dawson,  LLJ).,  F.R.S.,  F.G.8., 
Principal  of  McGOI'b  CoUe^,  Montreal,  Canada. 

(PLATE  XVn.,  PIGS.  1-^0 

roonneotion  with  the  preparation  of  the  second  edition  of  "  Acadian 
Gkology,"  I  have  obtained,  from  friends  who  have  been  engaged 
in  geological  investigations  in  Nova  Scotia  and  New  Bninswick,  some 
interesting  illostrations  of  the  entomology  of  the  Carboniferous  and 
Devonian  Periods,  which  I  have  thought  it  might  be  useful  to  publish 
in  advance  of  the  appearance  of  my  work. 

1.  Carboniferous  iMceis. — ^The  existence  of  insects  in  the  Carboni- 
ferous period  has  long  been  known.  The  Coal-formations  of  England 
and  of  Westphalia  afforded  the  earliest  specimens  ;  and,  more  recently, 
some  interesting  species  have  been  found  in  the  Western  States.* 
They  belong  to  the  orders  Neuroptera  (shad-flies,  etc.),  the  Orthopiera 
(grasshoppers,  crickets,  etc.),  and  Coleoptera  (beetles,  etc.). 

In  the  (3oal-field  of  Nova  Scotia,  notwithstanding  its  great  richness 
in  fossil  remains  of  plants,  insects  had  not  occurred  up  to  last  year, 
except  in  a  single  instance — the  head  and  some  other  fragments  of  a 
large  insect,  probably  Neuropterous,  found  by  me  in  the  coprolite  or 
fossil  excrement  of  a  reptile  enclosed  in  the  trunk  of  an  erect  Sigil- 
laria  at  the  Joggins,  along  with  other  animal  remains.  This  speci- 
men was  interesting,  chiefly  as  proving  that  the  small  reptiles  of  the 
Coal-i)eriod  were  insectivorous,  and  it  was  noticed  in  this  connection 
in  my  "  Airbreathers  of  the  Coal -period."  Last  year,  however,  Mr. 
James  Barnes,  of  Halifax,  was  so  fortunate  as  to  find  the  beautiful 
wing  represented  on  Plate  XVII.,  Fig.  1,  in  a  bed  of  shale,  at  Little 
Glace  Bay,  Cape  Breton.  The  original  engraving  was  taken  from  a 
photograph  kindly  sent  to  me  by  Kev.  D.  Honeyman,  JF.G.S.  It 
will  be  observed  that  in  consequence,  probably,  of  the  mutual  at- 
traction of  loose  objects  floating  about  in  water,  a  fragment  of  a  frond 
of  a  fern,  Alethopteris  lonchitidis,  lies  partly  over  the  wing,  obscuring 
its  outline,  and  bearing  testimony  to  its  Carboniferous  date.  The 
wing  has  been  examined  by  Mr.  Samuel  H.  Scudder,  of  Boston,  who 
has  made  such  specimens  his  special  study,  and  who  refers  it  to  the 

^  See  Lyeirs  Elements,  and  Dana's  Manual,  for  references. 
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group  of  Ephemertna  (day-flies,  shad-flies)  among  the  Neoropten^ 
and  has  named  it  Haplophlebium  Bamesii.  It  must  have  been  a  vexr 
large  insect — seven  inches  in  expanse  of  wing — and,  therefore,  mnok 
exceeding  any  living  species  of  this  group.  When  we  consider  that 
the  larv83  of  such  creatures  inhabit  the  water,  and  delight  in  muddy 
bottoms  rich  in  vegetable  matter,  we  can  easily  understand  that  the 
swamps  and  creeks  of  Carboniferous  Acadia,  with  its  probable  mild 
and  equable  climate,  must  have  been  especially  favourable  to  such 
creatures,  and  we  can  imagine  the  larvas  of  these  gigantic  Ephemeras 
swarming  on  the  deep  black  mud  of  the  ponds  in  these  swamps,  and 
furnishing  a  great  part  of  the  food  of  the  fishes  inhabiting  them« 
while  the  perfect  insects,  emerging  from  the  waters  to  enjoy  their 
brief  space  of  aerial  life,  would  flit  in  millions  over  the  quiet  pools 
and  through  the  dense  thickets  of  the  Ck)al-swamps.  Mr.  Scudder 
describes  the  species  as  follows : — 

Haplophlehium  Bamesii,  Scudder  (Plate  XVil.  Fig.  1). — ^This  is 
probably  one  of  the  Ephemerina,  though  it  differs  very  much  from 
any  with  which  I  am  acquainted.  The  neuration  is  exoeedin^y 
simple,  and  the  intercostal  spaces  appear  to  be  completely  filled  with 
minute  reticulations  without  any  cross-veins.  The  narrowness  of 
the  wing  is  very  peculiar  for  an  Ephemeran.  The  form  of  the  wing 
and  its  reticulation  remind  me  of  the  Odanata,  but  the  mode  of  vena- 
tion is  very  different ;  yet  there  is  apparently  a  cross-vein  between 
the  first  and  second  veins  in  the  photograph  (not  rendered  in  the 
cut)  wliich,  extending  down  to  the  third  vein,  occurs  just  where  the 
*'  nodus  "  is  found  in  Odonata,  and  if  present  would,  unquestionably, 
remove  this  insecct  to  a  new  synthetic  family  between  Odonata  and 
Ephemertna.  I  ctmnot  judge  satisfactorily  whether  it  is  an  upper  or 
an  under  wing.  The  insect  measured  fully  seven  inches  in  expanse 
of  wings — much  larger  than  any  living  species  of  Ephemerina. 

2.  Devonian  Insects. — The  only  known  remains  of  insects  of  this 
age  are  the  wings  of  four  species  found  by  Mr.  C.  F.  Hartt,  in  the 
plant-bearing  Devonian  Shales  of  St.  John,  New  Brunswick.  The 
figures  now  given  of  these  remains,  taken  from  drawings  made  by 
Mr.  Scudder,  though  thoy  represent  fragmentary  specimens  only,  are 
of  the  highest  interest,  as  the  most  ancient  remains  of  insects  known 
to  us,  and  contemporary  with  the  oldest  known  land  flora ;  their  age 
being  probably  about  that  of  the  Hamilton  or  Cliemung  formations 
of  New  York. 

Their  geological  date  is  unquestionable,  since  they  are  found  in 
beds  richly  stored  with  species  of  Devonian  plants,  and  unconform- 
ably  underlying  the  oldest  portion  of  the  Carboniferous  series. 
These  beds  are  fully  described  in  a  paper  by  Mr.  Matthew,  in 
the  "  Quarterly  Journal  of  the  Geological  Society  of  London,"  and 
also  in  Professor  Bailey's  "  Report  on  the  Geology  of  Southern  New 
Brunswick  "  —  "  Appendix  A,  on  the  Devonian  Plant  locality  of 
Lancaster,  by  Mr.  C.  F.  Hartt" 

These  insects,  it  will  be  observed,  are  of  older  date  than  the  Car- 
boniferous species  previously  noticed,  and  they  bore  the  same  relations 
to  the  laud  and  the  water  of  the  Devonian  which  the  former  did  to 
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those  of  the  Oarboniferous  period.  They  were  all  Neuropterous 
inflects,  and  allied  to  the  Ephemeras.  It  is  interesting,  however,  to 
observe  that,  like  many  other  ancient  animals,  they  show  a  remark- 
able nnion  of  characters  now  found  in  distinct  orders  of  insects ;  or 
constitute  syiUhette  types,  as  they  have  been  termed.  Nothing  of  this 
kind  is  more  curious  than  the  apparent  existence  of  a  stridulating  or 
musical  apparatus  like  that  of  the  cricket,  in  an  insect  otherwise 
allied  to  the  Neuroptera.  This  structure  also,  if  rightly  interpreted 
by  Mr.  Scudder,  introduces  us  to  the  sounds  of  the  Devonian  woods, 
bringing  before  our  imagination  the  trill  and  hum  of  insect  life  that 
enlivened  the  solitudes  of  these  strange  old  forests.  Mr.  Scudder  has 
kindly  furnished  descriptions  of  these  insects  as  follows : — 

Platephemera  anHqua,  Scudder  (Plate  XVII.  Fig.  2). — ^The  direction 
of  the  principal  nervures  in  this  insect  convinces  me  that  it  belongs 
to  the  Ephemertna,  though  I  have  never  seen  in  living  Ephemerina  so 
much  reticulation  in  the  anal  area  as  exists  here — so,  too,  the  mode 
in  which  the  intercalary  nervules  arise  is  somewhat  peculiar.  It  is  a 
gigantic  species,  for  it  must  have  measured  five  inches  in  expanse  of 
wings — the  fragment  is  a  portion  of  an  upper  wing. 

HamotheiuB  fosstlis,  Scudder  (Plate  XVII.  Fig.  3). — At  first  sight 
the  neuration  of  the  wings  of  this  insect  seem  to  agree  sufiiciently 
with  the  Sialina  to  warrant  our  placing  it  in  that  family ;  but  it  is 
▼ery  interesting  to  find,  in  addition  to  minor  peculiarities,  that  near 
the  base  of  the  wing,  between  the  two  middle  veins,  there  is  a  heavy 
cross-vein  from  which  new  prominent  veins  take  their  rise ;  this  is 
characteristic  of  the  Odonafa,  and  of  that  family  only.  Wo  have, 
therefore  a  new  family  representing  a  synthetic  typo  which  combines 
the  features  of  structure  now  found  in  the  Odonata  and  Sialinay  very 
distant  members  of  the  Neuroptera,  The  fragment  is  sufficiently 
preserved  to  show  the  direction,  extent,  and  mode  of  branching  of 
nearly  every  principal  nervure.  It  is  evidently  a  portion  of  an 
upper  wing ;  the  insect  measured  not  far  from  three  and  a  half  inches 
in  expanse  of  wings. 

Liiheniomum  Harttit,  Scudder  (Plate  XVII.,  Fig.  4). — This  was 
the  first  specimen  discovered  by  Mr.  C.  F.  Hartt.  I  have  therefore 
named  it  after  him.  Apparently  it  does  not  belong  to  any  family  of 
Neuroptera  represented  among  living  forms.  It  agrees  more  closely 
with  Uie  family  HemerUtina,  which  I  founded  upon  a  fossil  insect 
discovered  in  Illinois,  than  it  does  with  any  other ;  but  it  is  quiU) 
distinct  from  that,  both  in  the  mode  of  division  of  the  nervures  and 
in  the  peculiar  cross-veining.  The  fragment  which  Mr.  Hartt  dis- 
covered is  very  imperfect ;  but,  fortunately,  preserves  the  most 
important  part  of  the  wing.  I  am  inclined  to  think  that  it  was  a 
lower  wing.  The  insect  probably  measured  three  and  a  half  inches 
in  expanse  of  wing. 

XenoTieura  anttqitoruniy  Scudder  (Plate  XVII.,  Fig.  5). — Althotigh 
in  this  fragment  we  see  only  the  basal  half  or  third  of  a  wing,  the 
peculiar  mode  of  venation  shows  that  the  insect  cannot  belong  to 
any  known  family  of  Neuroptera  living  or  fossil ;  yet  it  is  evidently 
a  Neuropterous  insect.    In  addition  to  its  other  peculiaritifi%  l\i^x^  Si^ 
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one  of  strikmg  importance,  viz.,  the  development  of  veinlets,  at  the 
base  of  the  wing,  fonning  portions  of  ooncentric  rings.  I  have 
endeavoured  in  vain  to  explain  these  away  as  something  foreign  to 
the  wings,  accidentally  introduced  upon  the  stone,  and  I  know  of 
'nothing  to  which  it  can  be  compared  but  to  the  stridnlating  organ  of 
some  male  Orthoptera  J  It  is  difficult  to  tell  whether  the  fragment 
belongs  to  an  upper  or  an  under  wing.  Its  estpanse  of  wings  was 
probably  from  two  to  two  and  a  half  inches. 

EXPLANATION  OF  PLATE  XVII.— (Fios.  1-5). 

Fig.  h-^MaphplMhtm  Bammii^  Scndder.    Coal-shale,  Little  Glaoe  Bay,  Gape 
Breton,  Nova  Scotia,    a.  Ptofile  of  baae  of  wing. 
,,    2. — Platephemtra  antiqua^  Scndder. 
„    3. — ffomothetut  fottilis^  Scndder. 
„    4. — Ltth^ntommn  Harttii,  Scudder. 
„    S.— XmofMtira  aniiquorum^  Scndder. 

FigB.  2-5  all  from  Plant-bearing  I)e?onian  ahalea,  St  JoWi,  New  Bmnswiek. 


n. — On  thb  Bkmains  of  Insects  from  thc  CoAL-UsAsmuEs  of 

Durham. 

Bj  Jambb  W.  Euulbt. 
(Plate  XVII.,  FigB.  6-8.) 

AS  the  remains  of  insects  are  rarely  found  in  CarbonifoxraB  strata, 
a  short  account  of  three  imperfect  specimens,  which  have  been 
discovered  in  tho  Durham  coal-field,  may  not  be  deemed  valueless. 
Indeed,  with  the  exceptions  of  the  specimens  described  from  Coal- 
brook  Dale  by  Prestwich,*  tweniy-five  years  ago,  and  the  examples 
of  Xylohius  sigillaricB  of  Dawson, — discovered  by  Mr.  Tindall,  in  the 
Lower  Coal  Measures,  near  Huddersfield,'  and  by  Mr.  Thomas 
Brown,  of  Stewarton,  in  the  Upper  Coal  Measures  of  Eilmaurs,' — I 
am  not  aware  of  any  other  fossils  of  this  class  having  been  noticed 
as  occurring  in  Carboniferous  rocks  in  England. 

The  fossils  under  notice  wore  found  on  the  north  bank  of  the 
Wear,  opposite  to  Claxheugh,  about  two  miles  west  of  Sunderland. 
An  upcast  fault  to  the  east  brings  into  section  a  few  of  the  higher 
beds  of  the  coal-field,  which  the  wash  of  the  river  has  exposed  in  a  low 
drift-covered  cliflF.  About  sixty  yards  from  the  fault  there  appears  a 
few  feet  of  dark-grey,  compact  and  fissile  %hale,  containing  three  or 
four  thin  and  irregular  bands  of  clay-ironstone,  from  one  of  which 
the  insect  remains  were  obtained. 

As  the  throw  of  the  fault  does  not  exceed  seventy  or  eighty  feet, — 
the  upper  portion  of  the  Lower  red  Permian  sandstone  being  the 
surface  rock  on  the  west  side  of  the  dislocation, — the  position  of  the 
bands  of  ironstone  cannot  be  very  far  below  the  base  of  the  Permian 
•series.  Moreover,  as  the  measures  of  this  coal-field  attain  their 
maximum  thickness  in  the  vicinity  of  Sunderland — being  more  or 

I  Oeol.  Trane.  2nd  Series,  1842,  Vol.  y.,  p  440. 

*  Trans.  Lit.  and  Phil.  Soc.  Manchester,  January  Sth,  1867  ;  aad  Gbol.  Mao., 
Vol.  IV.,  No.  33,  1867,  p.  132. 
»  Qmol,  Mao.,  Marck^  1867,  p.  130. 
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368  denuded  immediately  to  tilie  noiihy  west,  and  Bontih — the  izon- 
tone  must  occupy  a  position  very  near  to  the  top  of  the  Coal- 
oeasures  as  developed  in  Durham  and  Northumberland. 

I  have,  fortunately,  been  able  to  submit  the  specimens  to  the 
Dspection  of  a  good  entomologist,  Mr.  T.  J.  Bold,  whose  observa- 
ions  thereon  are  freely  used  in  the  following  brief  descriptions. 

The  specimens  drawn  on  Plate  XVII.,  Figs.  6,  7,  evidently  belong 
0  one  species.  The  first  is  a  very  fine  distinct  example  of  the  anterior 
K)ition  of  the  fore- wing  of  an  Orthopterous  insect,  which  in  form  and 
leuration  agrees  generally  with  that  of  the  recent  genus  Blaiia  ;  but 
Ithough  we  have  here  the  same  produced,  flattened  fore-edge,  much 
he  same  shaped  disk,  and  lobed  inner  angle,  still  the  sculpture 
letween  the  nervures  difiers  from  that  of  the  recent  iype,  and 
pproaches  more  nearly  to  that  of  the  MaaitidcB, 

It  is  not  unlikely  that  this  fossil  may  prove  identical  with  one  of 
he  species  of  Blatia  or  Blaittna  described  by  Germar  ^  and  Gblden- 
►urg '  from  the  Carboniferous  strata  of  Wetting,  in  Westphalia,  and 
{aarbriick,  near  Troves,  good  figures  of  which  I  have  not  seen.  To 
ne  of  these,  Blaittna  primcBva,  Jordan,  it  certainly  approaches  very 
losely,  so  far  as  may  be  judged  from  IJie  woodcut  given  by  Dana  in 
iiB  Manual  of  (Jeology,  at  page  357.         

The  shuttle-shaped  specimen,  Plate  XVlL,  fig.  8,  is  difficult  to 
etermine.  It  approaches  nearest  in  shape  and  neuration  to  the 
bortive  anterior  wing  of  some  of  the  PhasmidcBf  which  are  also 
hihopterous  insects;  but  it  is  impossible  from  such  imperfect 
laterials  to  speak  with  certainty  on  its  affinities. 

The  combination  of  characters  at  present  peculiar  to  distinct 
;eneric  types,  wliich  is  exemplified  in  fig.  6  in  its  double  affinity  to 
^latta  and  Manti8,  has  been  noticed  previously  in  Palaeozoic  insects. 
f  r.  S.  H.  Scudder  has  drawn  attention  to  the  fact,  as  being  highly 
haracteristic,  of  some  remains  of  insects  found  in  the  Devonian 
ocks  of  New  Brunswick,  as  well  as  of  the  other  remains  of  the  same 
Lass  from  the  Carboniferous  strata  of  Illinois.  He  observes  that 
ot  only  do  some  of  these  fossil  species  partake  of  the  characters  of 
ifferent  recent  genera  and  families,  but  sometimes  they  unite  those 
f  two  orders,  as,  for  instance,  those  of  the  Orthoptera  and  Neuraptera, 
tf  course  the  existence  of  such  synthetic  types  among  the  higher 
rticulates  of  the  Palaeozoic  period  is  only  perhaps  what  might  have 
een  foretold  from  a  study  of  the  more  abundant  fossils  of  other 
roups  of  the  animal  kingdom.  But  still  it  is  instructive  to  witness 
le  general  tendency  of  discovery  in  palaeontology  to  render  this 
iduction  more  clearly  evident. 

The  ironstone  containing  the  fossils  is  compact  and  grey,  and  was 
»rmerly  wrought  for  smelting  at  a  locality  on  the  opposite  bank 
r  the  river.  It  contains  great  quantities  of  a  small,  fragile 
«8il,  which  is  almost  disk-shaped  or  slightly  ovate  in  outhne, 
)8embling  Ealheria.  It  has  been  described  imder  the  name  of 
neylui  f  Vintt ;  ^  but  it  is  evidently  bivalvular,  and  belongs  either 

ICiiiister's  Beitr.,  vol.  v.,  pi.  13.    *  Dunkcr  and  von  Meyer,  Palseoa,  vol.  v^.,"^*  V\. 
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to  the  biyalve  Crustaceans  just  named  or  to  some  of  the  Iiamelli- 
branch  mollusca.  The  Entomostraoans,  Beyrichia  arcuata,  Bean,  and 
Oythere  fdbulina,  Jones  and  Kirkby ,  also  occur,  together  with  a  few 
fish  remains,  a  few  stray  AnthraeopUra,  and  some  fragments  of  pbnte. 

EXPLANATION  OF  PLATE  XVIL— FIGUEES  6-8. 

Figs.  6  and  7.*  Portions  of  the  fore-winffor  tejtmina  of  an  Oithopteroiui  inaeet  naaiij 
allied  to  Blatta  or  oockroachrf^m  the  Coal-measure  opposite  CLaxheogb, 
near  Sunderland. 
„    8.  Part  of  an  Orthopterous  insect,  apparentlj  the  abortije  anterior  wiig  of  t 
species  related  to  the  Pha§mida.    From  the  same  locality  as  the  last. 

•  The  original  of  Fig.  7  is  in  Um  eoUeottan  of  W.  M.  Wake,  of  Suadnlaad. 


in. — Railway  Gkolooy,  No.  I. — From  Exetkb  to  Newtom-Bushiu 

AND  MOBETONHAMPSTEAD. 

Bj  B.  MACKiNToea,  F.O.S. 
(PLATE  XVIIL) 

THE  district  selected  for  this  article  embraces  a  very  imusnal 
variety  of  geological  phenomena,  consisting  of  different  kindi 
of  recent  gravels  and  Tertiary  deposits,  Greensand  table-lands  and 
patches,  Triassic  sandstone  and  conglomerate,  rocks  belonging  to  the 
interval  between  the  Trias  and  uppermost  Silurian  strata,  tn^, 
and  granite. 

From  Exeter  to  Starcross  the  valley  of  the  Exe  widens  into  a 
plain,  part  of  which  is  permanently  occupied  by  the  sea,  the  other 
part  showing  signs  of  an  "unlimited  liability  to  liquidation" 
during  high  tides  and  floods.  On  the  right  hand,  at  intervals,  may 
be  noticed  a  terrace  of  gravel.  Near  Alphington  it  is  from  ten  to 
twelve  feet  thick,  thinning  out  hill- wards.  It  consists  of  roimded 
fragments  of  carbonaceous  grit,  trap,  Blackdown  flints,  etc.,  witli 
lenticular  patches  of  finer  shingle,  clay  and  sand,  the  latter  some- 
times exhibiting  oblique  lamination.  Between  Starcross  and  Daw- 
lish  the  sea-beach  is  tlie  most  interesting  phenomenon.  During 
south-east  winds  the  shingle  is  there  thrown  up  against  the  railway 
wall  to  a  thickness  of  many  feet  in  the  course  of  a  few  hours.  In 
some  places  the  shingle  may  be  seen  arranged  in  successive  terraces 
corresponding  to  different  tidal  levels.  At  some  height  above  the 
level  of  the  railway,  there  are  several  fine  sections  of  a  gravel- 
covered  old  ocean-bed,  commonly  called  a  "  raised  beach. " 

From  Bawlish  to  Teignmoulh, — The  railway  here  runs  under  a  cliff 
of  Triassic  sandstone  and  conglomerate.  The  sea  has  left  stacks  and 
pillars,  and  hollowed-out  recesses.  The  "  Parson  and  Clerk"  rock  (seen 
best  on  looking  northwards  from  near  Teignmouth)  is  a  fine  speci- 
men of  an  arched  buttress  with  an  adjacent  slender  column.  The  diff, 
in  places,  has  given  way  to  gravitation,  assisted  by  rain  and  frost,  so 
as  to  originate  combe- shaped  hollows  similar  to  many  in  neighbour- 
ing inland  districts.  He-assorted  pebble-beds  may  be  traced  on  the 
top  of  the  cliffs,  but  it  is  difiScult  to  distinguish  them  from  beds 
tn  situ  unless  where  t\ioy  ^  \r^  ^<^\iM^^  V^Uj^^wa^  or  contain  cludk 
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flints.  On  the  north  and  south  sides  of  Dawlish  Valley,  near  the  sea- 
coast,  there  is  a  great  thickness  of  gravel,  which,  at  one  time,  may 
have  extended  continuously  across.  But  to  see  the  most  instructive 
and  easily-accessible  sections  of  flint-gravel  requires  one  to  walk  from 
Dawlish  to  Teignmouth  along  the  old  turnpike  road,  which  cuts 
deep  into  the  ridges  by  which  the  nearly  parallel  east  and  west 
valleys  are  separated.  These  cuttings  expose  Triassic  sand,  sandstone, 
and  conglomerate,  capped  with  flints  mixed  with  re-assorted  Triassic 
pebbles.  In  some  places,  beneath  a  layer  of  flint-gravel,  there  are 
detached  flints  deeply  imbedded  in  curved,  contorted,  and  oblique 
laminm  of  sand.  One  section  reveals  flints  and  pebbles  more  or  less 
stratified  beneath  re-deposited  and  finely-laminated  Triassic  sand  (PI. 
XYUI.  Fig.  1,  a  laminated  sand,  h  layers  of  light-coloured  sand,  c 
flints  and  pebbles,  d  Trias).  Another  section  shows  a  mass  of  sand 
enclosing  a  patch  of  flint-gravel,  and  covered  with  re-arranged  Triassic 
shingle  and  flints,  the  lower  parts  stratified.  It  is  clearly  impossible 
to  explain  the  interweaving  of  flint-gravel  with  Triassic  sand  and 
shingle  displayed  in  the  above  sections,  without  having  recourse  to 
marine  currents,  possibly  laden  with  icebergs.  Bain  will  not  account 
for  it ;  and  its  situation,  on  or  near  the  tops  of  ridges,  precludes  our 
referring  it  to  streams  or  rivers.  To  the  south  of  the  valley  which 
opens  on  the  coast  at  the ''  Parson  and  Clerk  "  promontory,  I  could  see 
no  trace  of  flints,  nor  anywhere  between  there  and  Bishopsteignton ; 
an  important  fact  showing  that  the  flints  are  not  the  mere  down- 
lettings  of  a  former  gravel-covering,  co-extensive  with  the  Chalk,  all 
the  softer  matter  above  the  Trias  having  been  washed  away  by  rain.* 
This  absence  of  flints  from  considerable  spaces  seems  to  indicate  a 
sweeping  denudation  by  locally-directed  or  locally-intensified  cur- 
rents which  left  flints  on  certain  areas,  and  cleared  them  away  from 
others. 

Little  HaMon. — Every  geologist  who  travels  by  the  South  Devon 
Bailway  should  walk  from  Dawlish  (two  miles)  or  Teignmouth  (one 
mile  and  a  half)  to  the  top  of  Little  Haldon,  which  is  about  800 
feet  above  the  sea-level.  On  looking  north  from  the  high  ground 
to  the  north  of  West  Teignmouth  church,  this  hill,  with  the  spur  it 
sends  off"  towards  the  east,  presents  the  outline  seen  in  PL  XVIII. 
Fig.  2,  in  which  a  is  Trias,  b  Greensand  and  sandstone,  c  Flint-gravel. 
At  d  and  c  no  flints  could  be  seen.  At  /  there  were  two  rounded 
trap  boulders  (amygdaloid  passing  into  a  kind  of  porphyry)  be- 
tween two  and  three  feet  in  diameter.  Between  Little  Haldon  and 
Teignmouth  cemetery  many  trap  boulders  may  be  seen  on  the  road- 
side. I  could  find  no  indications  in  this  district  of  any  rocks  in  situ 
between  Trias  and  Greensand.  The  main  hill  (Little  Haldon)  pre- 
sents a  curved  surface  when  viewed  from  the  south,  but  in  a  direction 
north  and  south  it  is  a  perfectly  level  line,  which,  at  a  distance, 
excites  the  wonder  of  the  beholder.  On  the  sides  of  the  hill  I 
examined  several  pits,  in  which  the  gravel  was  at  least  ten  feet 
thick.   It  consisted  of  flint  and  chert  fragments  more  or  less  rounded, 

1  Sir  H.  de  la  Beche  long  ago  noticed  the  absence  of  flinta  from  \»x^^  ^t^d&Vfv^ 
between  flint-strewn  surfaces  as  a  difficulty  in  the  way  of  the  aUn.Qft^\i<i5nfi  \Xi%or|. 
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with  much-rounded  pebbles  of  quartz,  and  of  a  dark,  hard  rock  with 
quartz  veins,  which  may  be  seen  in  situ  on  the  borders  of  Dartmoor. 
There  were  likewise  pebbles  of  slate,  a  coarse  kind  of  sandstone, 
etc.,  but  I  could  see  no  granite,  though  it  has  been  found  on  Great 
Haldon  (farther  north)  by  Sir  H.  de  la  Beche  and  Mr.  Godwin- 
Austen.  The  flints  often  appeared  as  if  they  had  been  gathered  into 
groups.  In  a  pit  on  the  east  side  of  the  hill  the  flint  gravel  was 
underlaid  by  laminated  Greensand,  containing  in  its  upper  part 
blocks  of  chert  graduating  into  more  or  less  ferruginous  sandstone. 
I  failed  to  see  beds  of  gravel  sufficiently  distinct  to  indicate  sepaiate 
periods  of  accumulation. 

(h-igin  of  Flint-gravel,  etc. — ^The  north  and  south  contour  of  Ae 
two  Haldon 8  is  a  horizontal  line,  which  is  generally  admitted  by 
geologists  to  be  a  siu"o  indication  of  a  sea-bottom ;  and  this  line  is 
roughly  on  a  level  with  the  table-lands  of  the  Blackdowns.  That 
both  were  parts  of  a  formerly-continuous  ocean-floor,  and  that  the 
plains  and  valleys  now  separating  them  were  excavated  by  water,  is 
likewise  generally  believed.*  As  regards  the  Haldons  tho  rounded 
stones,  some  of  them  transported,  which  compose  part  of  the  gravel, 
show  that  it  is  not  a  subaerial  accumulation ;  and  Mr.  Godwin- 
Austen  long  ago  noticed  its  resemblance  to  marine  shingle.  Bat 
this  shingle  is  continued  down  the  slopes  on  both  sides  of  Littie 
Haldon,  showing  that  the  sea  not  only  formed  the  level  summit  line, 
but  likewise  (during  a  continuance  of  the  same  submergence,  or 
during  a  subsequent  submergence  of  the  land)  tho  surface  of  the 
slopes.  That  marine  denudation  extended  down  the  sides  of  Little 
Haldon  is  also  shown  by  the  fact  that  (excepting  where  there  are 
combes)  at  o(pial  depths  below  the  summit  line  the  surface  presents 
a  succession  of  noi*th  and  south  horizontal  lines  to  a  spectator 
situated  at  distances  too  near  to  admit  of  the  summit  being  seen. 
Tf  so,  where  are  we  to  fix  the  downward  limit  of  marine  denudation  ? 
The  sides  of  many  ridges  and  valleys  in  Devon  present  a  series  of 
longitudinally-straight  lines.  Transversely  they  are  regular  geomet- 
rical curves,  which  cut  the  more  or  loss  upturned  edges  of  the 
strata.  This  is  the  case,  not  only  with  the  Trias  between  Dawlish 
and  Teignmouth,  and  between  Teignmouth  and  Bishopsteignton, 
but  likewise  with  many  limestone  undulations  near  Torquay,  and 
between  Newton-Bushell  and  Totnes.  In  most  quarries  and  railway- 
cuttings  in  south-east  Devon  the  unweathered  Trias,  and  especially 
the  limestone,  comes  up  within  two  or  three  inches  of  the  surface. 
Some  will  probably  regard  this  uniform  smoothing  and  rounding  off 
as  the  work  of  grounding  and  grinding  icebergs.  Others  may  lean 
to  the  idea  of  a  great  flow  of  land  ice,  similar  to  that  now  moving 
over  a  groat  part  of  Greenland. 

From  Teignmouth  to  Newton-Bushell. — The  Triassic  strata  on  the 
right-hand  side  of  the  railway,  though  not  much  inclined,  show  no 
conformity  to  the  shape  of  the  lateral  valleys  which  open  into  the 

^  Sir  H.  de  la  Beche  and  Mr.  Godwin-Austen  both  bclieycd  that  the  excaration  of 
the  yalleys  commenced  later  l\iaa  l\i^  ^S&tdWtion.  of  the  gravel  on  the  ancient  filack- 
down  and  Ualdon  area. 
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estuary  of  the  Teign,  proving  that  these  are  valleys  of  excavation, 
and  not  of  depression.  Beyond  Bishopsteignton  the  railway  cuts 
tiirough  what  has  been  called  Carboniferous  slate  passing  into 
limestone.  The  surface  is  here  covered  with  gravel  containing  flints, 
which  may  have  come  from  Little  Haldon,  or  from  Milber  Down  on 
the  opposite  side  of  the  estuary.  It  would  be  very  interesting  to 
obtain  sections  which  would  ^corroborate  Mr.  Glodwin-Auston's  state- 
ment that  a  flint  gravel  extends  under  the  Bovcy  formation  farther 
on,  as  this  would  prove  the  gravel  to  be  of  pre-Miocene  age.  A  very 
remarkable  deposit  of  regularly-stratifled  flints  and  sand  has  lately 
been  exposed  near  the  summit  of  Woolborough  Hill,  south  of  New- 
ttm-Bushell,  where  Greensand  is  represented  on  the  Ordnance  Map. 
The  beds  must  originally  have  been  horizontal,  but  they  now  dip 
eastwards  at  a  very  high  angle,  showing  that  since  their  deposition, 
considerable  changes  of  surface-configuration,  resulting  from  eleva- 
tion or  depression,  have  occurred  in  this  district  The  above  beds 
appear  to  run  under  the  Decoy  clay  and  lignite*  which  are  a  southerly 
extension  of  the  Bovey  formation,  but  this  may  be  in  appearance 
only. 

The  Bovey  FormaHon} — On  leaving  Newton  station  for  Bovey- 

1  The  most  recent  writers  on  this  formation  are  Mr.  PengcUy,  Mr.  Key,  and  Dr. 
Beer.  The  following  is  a  yery  condensed  statement  of  some  of  the  principal  facts 
contained  in  Mr.  Pengelly^s  pf»>er  read  before  the  Royal  Society,  November,  1861. 
The  Borey  basin,  exclusive  of  the  part  south  of  Newton,  is  four  miles  in  greatest 
breadth,  and  six  in  length.  In  the  '*  Coal-pit"  (about  half-a-milo  from  Bovey)  the 
beds  dip  at  12J^  towards  S.W.,  the  strike  being  N.W.  and  S.E.  In  Mr.  Pengelly's 
principal  section  there  were  72  distinct  beds  of  li^ite,  clay,  and  sand,  including  tne 
"beaa"  or  an  unconformable  covering,  the  thickness  of  which  was  7|ft.  The 
upper  series  of  beds  (order  descending)  consisted  of  clay,  sand  (one  bed  of  sand 
6n.  3in.  thick  and  thinning  out  eastwards  or  along  strike) ;  many  beds  of  clay  and 
lignite,  one  of  the  beds  of  clay  containing  lenticular  patches  of  sand,  most  of  them 
containing  fragments  of  lignite,  and  one  bed  of  lignite  6ft.  2in.  thick.  Between  the 
upper  ana  lower  series  there  was  a  bed  of  sand  about  1 1  ft.  thick,  coarse  in  upper  part, 
finer  towards  base,  containing  patches  of  clay,  and  thinning  out  eastwards.  Then 
came  the  lower  scries  of  beds  containing  no  sand,  but  consisting  of  many  alternating 
beds  of  clay  and  lignite,  the  former  containing  fragments  of  lignite.  Towards  the 
base  the  beds  of  lignite  were  very  close  to  each  other,  and  tne  lowest  4ft.  thick. 
Some  of  the  lignite  beds  consisted  of,  or  contained,  •*  board  coal."  Out  of  27  lignite 
or  coal  beds  only  seven  were  more  than  1ft.  Sin.  thick.  In  some  places  rings  of 
annual  growth  of  trees  were  seen  pressed  into  ellipses.  The  beds  are  known  to  be 
300  feet  deep.  A  short  distance  E.  of  the  pit,  there  is  a  fault  running  N.E.  and 
8.W.,  which  proves  a  vertical  displacement  of  the  beds  amounting  to  at  least  100  feet. 
The  beds  N.W.  of  this  fault  must  have  extended  100  feet  higher  than  at  present, 
making  the  thickness  of  the  deposit  previously  to  denudation  at  least  400  feet.  The 
cohering  called  **head,"  resting  on  the  denuded  edges  of  the  beds  beneath,  con- 
sists of  sand  and  clay,  with  large  and  small  stones  of  granite,  metamorphic  rock, 
carbonaceous  grit,  trap,  and  flint  and  chert,  the  latter  increasing  in  number  eastwards. 
No  stones  have  been  found  under  the  ''head.''  The  Bovcy  beds  must  have  been 
accumulated  in  a  lake ;  the  clay  and  sand  must  have  come  from  Dartmoor ;  and  the 
atones  in  the  surface-coyering  must  have  been  brought  by  a  current  from  the  north. — In 
a  paper  by  Mr.  Key,  of  Newton,  read  before  the  Geological  Society  in  November,  1861, 
it  is  stated  that  the  **  Bovey  deposit "  rises  from  under  high  tide  level  near  Newton  to 
151  feet  above  mean  tide  on  Knighton  Heath.  He  mentions  three  parallel  beds  of  clay 
OB  the  E.  side  of  the  basin,  associated  with  muddy  clay,  silt,  sand,  and  gravel,  dipping 
west.  The  clay  beds  thin  ont  S.  of  Newton  station,  and  occur  again  at  the  Dcco^^ 
wii«re  they  dip  E.,  and  where  several  associated  seams  of  \ign\\A,  "^wXfc^Xjpj  ^^^  <^«2^ 
adid  Tegvteble  matter,  stand  neturly  perpendicular.     Tbe  ^\^  c^sl^  ^  ^^  T^^^nrf^^aa 
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Traoey,  the  geologist  enters  on  controverted  ground.  There  is 
perhaps  no  spot  of  equal  dimensions  in  Britain  on  which  more  has 
heen  written,  and  less  understood,  The  origin  of  the  Bovey  forma- 
tion is  stai  the  great  enigma  of  Tertiary  geology.  The  ndlway 
sections  hetween  Newton  and  Bovey  seldom  or  ever  penetrate 
heneath  the  '^  head  "  into  the  hody  of  the  formation,  but  the  ooal- 
pit  can  be  soon  reached  from  the  Bovey  station.  There  the  reader 
can  form  his  own  opinions  about  the  mode  of  accumulation  of  the 
beds.  It  will  be  seen  from  the  foregoing  statements  that  the  only 
fact  supposed  to  prove  their  lacustrine  origin  is  the  occurrence  ci 
freshwater  seeds,  which  (as  nothing  in  the  formation  is  in  tM)  may 
have  been  drifted  into  a  saltwater  estuary  or  creek  from  a  freshwater 
habitat.  The  facts  and  considerations  which  seem  to  favour  the 
marine  or,  at  least,  the  fluvio-marine  origin  of  the  Bovey  beds, 
partly  observed  by  the  author,  and  partly  selected  from  the  papers 
above  noticed,  may  be  briefly  stated  as  follows: — ^The  supposed 
barrier  in  the  area  of  the  present  Teign  estuary,  necessary  to  dam 
up  a  lake,  must  have  been,  at  least,  200  feet  high  (taking  the  hei^t 
of  the  surface  at  the  coal  pit  at  about  100  feet  above  the  sea,  and 
allowing  a  denudation  of  100  feet  indicated  by  the  fault),  and  it  is 
highly  probable  that  the  Bovey  beds  once  reached  a  height  requir- 
ing a  much  higher  barrier.  It  is,  however,  unreasonable  to  suppose 
that  the  Teign  estuary  valley  was  filled  up  to  such  a  height  in  or 
since  middle  Tertiary  times.  The  slopes  of  this  valley  down  to  the 
water's  edge  (excepting  where  there  are  small  clififs)  are  obviously  a 
continuation  of  the  general  contour  of  the  surface  of  the  neighbour- 
hood, including  the  sides  of  the  Bovey  basin,  and  must  have  been 
formed  by  a  pre-Miocene  denudation.  As  regards  the  "  head,"  the 
occurrence  of  boulder-stones  (I  have  seen  some  on  the  side  of  Lever- 
ton  road  four  feet  in  diameter) ,  and  other  facts,  show  tliat  it  could 
not  have  been  accumulated  by  any  motion  of  water  in  a  tranquil  lake. 
The  highest  P^oZas-boriiigs  near  Torquay  must  have  been  made  when 

been  worked  about  90ft.  deep.  Traces  of  clay  may  be  found  as  far  in  the  direction  of 
Torquay  as  the  Old  Atmospheric  Engine  Ilouse.  At  the  Bovey  Pottery  (coal-pit)  the 
beds  dip  to  S.E.  about  llin.  in  a  fathom  (an  old  man  who  has  worked  among  the  beds 
nearly  40  years  informed  the  author  that  about  the  Pottery  they  nowhere  dip  in  any 
direction  but  S.W).  Mr.  Key  gives  a  section  taken  by  the  late  justly  lamented  Dr. 
Croker,  of  Bovey,  in  which  some  of  the  beds  are  represented  as  very  unequal  in  thick* 
ness  and  of  variable  dip.  Others  have  their  abrupt  ends  apparently  resting  on  beds 
less  inclined,  while  an  immense  basin  denuded  out  of  the  beds  is  filled  with  "  bead." 
Mr.  Key  believes  that  the  Bovey  deposit,  both  body  and  head,  originated  in  the  river 
Bovey,  discharging  various  kinds  oi  sediment  into  a  deep  lake.  The  river  once  ran 
through  the  lake  from  near  Bovey  to  near  Newton,  and  thence,  by  way  of  Torr,  to 
Torbay — the  estuary  of  the  Teign  having  been  subsequently  eicavatedf. — Dr.  Heer 
(paper  read  before  Royal  Society,  November,  1861)  states  that  the  dwarf  birch  found 
in  the  **  head  "  is  an  arctic  plant,  and,  along  with  the  associated  willows,  points  to  t 
cold  climate.  In  the  body  of  the  deposit  the  following  sub-tropical  plants  of  Lower 
Miocene  Tertiary  age  have  been  classified  : — Cinnamony  laurels,  fig,  palm,  tree-ferns, 
etc.  But  the  woods  that  mainly  furnished  the  lignite  consisted  of  a  huge  sub-tropical 
coniferous  tree.  Sequoia  CwUtaia^  resembling  the  present  Sequoia  of  California.  The 
lower  lignite  beds  consist  almost  entirely  of  stems  of  this  and  other  trees,  with  brownish 
black  clay.  The  trees  never  occur  upright,  and  must  have  been  drifted,  the  majority 
i^oin  a  distance  beyond  the  shores  of  the  lake  in  which  the  beds  were  aocummated. 
The  occurrence  of  seeds  of  NympTuea  «\io^«  \^«.\.*\\.  tqs^x.W'^^  been  a  freshwater  kke. 
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the  sea  covered  the  north-west  part  of  the  present  Bovey  plain  to  a 
height  of  at  least  140  feet ;  and,  as  the  denudation  of  the  hody  of  the 
Bovey  formation  must  have  occurred  before  the  deposition  of  the 
"  head,"  it  is  probable  that  this  deposition  took  place  under  a  very 
considerable  depth  of  salt  water.  Both  events,  the  deposition  of 
the  "  head,*'  and  the  perforation  of  the  limestone  rocks,  may  have 
occurred  during  the  cold  period.  Dr.  Heer  has  rendered  this  certain 
so  far  as  the  '*  head"  is  concerned.  The  immense  mass  of  clay  and 
sand  composing  the  body  of  the  formation  could  not  have  been  carried 
from  Dartmoor  by  a  river  of  a  size  equal  to  any  watershed  dependent 
on  the  present  configuration  of  the  ground ;  and  the  same  remark 
applies  to  the  timber  which  supplied  the  beds  of  lignite,  and  which 
Dr.  Heer  admits  could  not  have  principally  come  from  the  shores  of 
a  lake.  The  waves  of  a  lake  only  about  two  miles  in  average  breadth 
could  have  done  little  to  distribute  sand,  clay,  and  heavy  timber.  The  ^ 
layers  of  the  Bovey  formation  are  not  arranged  (even  in  the  same 
beds)  according  to  specific  gravity,  as  would  have  been  more  or  less 
the  case  in  the  tranquil  waters  of  a  lake.  The  beds  of  sand  thin  out 
in  a  way  indicating  denudation  by  currents.  Thus  the  thick  middle 
bed  of  sand,  in  thinning  out  eastwards,  in  places  exhibits  an  abrupt 
termination  of  its  subordinate  beds.  Fragments  of  lignite,  which 
look  as  if  they  had  been  denuded  out  of  older  lignite  beds  by  cur- 
rents, occur  in  the  clay  beds.  In  the  thick  bed  of  sand  there  are 
intercalations  of  clay  and  differently  coloured  sands,  which  point  to 
a  to-and-fro  action,  such  as  is  now  producing  similar  phenomena  in 
tidal  zones,  and  probably  at  greater  depths  in  the  sea.  Approximations 
to  false-bedding  occur  in  the  above  bed  of  sand  as  well  as  in  some 
parts  of  the  "  head."  Nothing  but  currents  denuding  and  re- 
depositing,  and  at  intervals  changing  their  direction,  during  a  long 
lapse  of  time,  would  seem  to  offer  a  sufficient  explanation  of  these  and 
other  phenomena  connected  with  the  Bovey  formation.  On  many 
coasts,  and  in  bays  and  estuaries,  in  recent  times,  currents  have 
brought  from  a  distance  and  deposited  immense  quantities  of  pure 
sand  or  clay,  sometimes  alternating,  and  this  irrespective  of  the 
nature  of  the  immediately  adjacent  rocks.  In  lakes  no  such  de- 
posits, distinct  from  coast  materials,  can  accumulate  much  beyond 
the  delta  or  sides  of  traversing  rivers ;  and  it  is  improbable  that  the 
surface  of  the  supposed  Bovey  lake  ever  reached  the  level  of  the 
granite  on  the  west  and  north,  from  which  the  Bovey  sands  and 
clays  are  believed  to  have  been  mainly  derived.  The  great  masses 
of  heavy  timber,  now  compressed  into  lignite,  in  the  lower  part  of 
the  Bovey  formation,  would  seem  to  imply,  as  an  efficient  cause,  a 
neighbouring  forest-area  gradually,  or  paroxysmally,  subsiding  imder 
the  encroaching  influence  of  oceanic  currents. 

Old  sea-bed — Slate  and  Igneous  Bocks. — That  this  district  has  been 
at  least  once  submerged  to  a  depth  of  not  less  than  140  or  200  feet 
below  its  present  level,  would  appear  not  only  from  the  Torquay 
P^ZcM-borings,  but  from  the  discovery  of  an  extensive  bed  of  boulder- 
drift  very  lately  exposed  by  railway  cuttings  to  the  nortk-NT^^l  ^1 
Bovey.     It  may  at  one  time  have  covered  a  oouWuuoxja  ^Oi^^x^ 
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sembling  an  old  tidal  sonep  wbioh  haa  been  intenectod  bjr  llie  aab- 
aeqnent  exoayation  of  'valleyB.  Tlie  lailwaT  oats  throng^  a  aeriea  of 
tbe  Temaining  ridgps  and  platfiMrma,  revealing  the  aame  bed  at  dif- 
ferent levels  (See  Plate  XYIH  I^.  3,  a  diSl»  h  alate,  e  nubn^). 
Many  of  the  boulders  are  more  than  three  feet  in  diauots 
Most  of  the  stones  are  mnoh  roonded  and  often  poHahed.  Tlie 
drift  exhibits  no  order  in  the  arrangement  of  the  stones,,  whioh 
lie  at  all  angles,  and  sometimes  enclose  lenticnlkr  patches  of  sand. 
B  bears  no  resemblanoe  to  riverHshin^,  supposing  a  river  oodd 
have  distributed  so  great  a  qoantity  of  drift  over  so  lazga  aa  areSi^ 
The  suee  of  many  of  the  stones,  the  signs  of  violenQB  afyrenfc  in 
the  pell-mell  heaping  together  of  materials,  and  the  extent  of  n^ 
&oe  covered,  render  it  certain  that  no  tranqnil  lake  could  have  de- 
tached, transported,  and  accumulated  this  drift.  It  seems.  onNf  4 
explicable  by  the  action  of  the  sea  during  a  gradual  rise  of  the  land. 
The  stones  consist  of  an  extremely  hard  yeUowish-white  igneous 
rock,  a  hard  and  dark-coloured  rook,  quartz,  pebbles  with  quazti 
veins,  etc., — all  indirectly  locaL  The  first  raUway-cntting  nortk- 
irest  of  Bovey  station  is  through  a  crumbling  shalie  or  data;,- 
(Carboniferous  ?)  capped  by  boulder  drifL  Cutting  No.  2  is  thzonj^ 
a  plateau  covered  with  six  feet  of  drift;.  The  slates  undetneath  hm 
been  shaved  off,  in  some  places  broken  off,  and  ie*aEzaDgedi  Ha  8 
reveals  a  great  thickness  of  drift  in  regular  layers.  LuNo.  4  the 
shale,  slate,  or  whatever  it  may  be  called,  exhibits  a  whitened  or 
baked  appearance,  in  which  the  stratification  is  often  lost.  In  places 
it  resembles  trap.  In  No.  5  the  rocks  are  much  stained  with  oxide  of 
iron,  and  only  thinly  covered  with  drift.  Farther  on  the  drift;^  with 
stones  3^  feet  in  diameter,  re-appears  under  a  covering  of  angular 
detritus.  In  No.  6,  under  a  great  thickness  of  slaty  detritus,  the 
drift  resembles  some  of  the  raised  beaches  on  the  Cornish  coast  In 
some  places  it  has  become  consolidated.  It  contains  numerous 
roimded  and  polished  boulders  of  yellowish-white  igneous  rock.  In 
No.  7  the  drift  still  shows  itself,  covering  an  indescribable  kind  of 
rock,  consisting  of  shale,  graduating  into  the  hard  dark-coloured 
stone,  which  has  largely  supplied  the  boulder  drift  Dykes  or  veins 
of  a  yellowish- white  igneous  rock  (Elvan?)  here  make  their  appear^ 
ance.  In  No.  8  there  is  a  fine  display  of  the  junction  between  slate 
and  an  erupted  mass  of  yellowish- white  igneous  rock  with  daxl:  q)eck8 
(PI.  XyiU.  Fig.  4,  a  igneous  rock,  &,  h  slate).  As  the  ground  has 
obviously  been  lowered  by  a  great  amount  of  denudation,  tibe  observer 
may  be  cautioned  against  regarding  the  right  and  left  hand  pro- 
jections of  the  igneous  rock  as  superficial  overlaps.  In  some  places 
the  shale  close  to  the  erupted  mass  has  unikrgone  little  or  no 
alteration.' 

^  At  a  lower  le^el,  by  tlie  side  of  the  nilinrr,  a  deposit  of  mnoli  flmr  giml  nay 
here  and  there  be  seen,  part,  if  not  all;  of  whicn  may  be  rifer  shingle. 

>  This  igneous  rock  I  at  first  took  for  a  fine-grained  granite,  and  on  the  GeologiMl 
Map  it  seems  to  come  within  the  granite  area.  I  saw  utcrwards  a  stone  on  the  road- 
side to  the  east  of  the  filackenstone  rodLi  one  part  of  which  consisted  of  tins  mk 
mpanted  hj  a  straight  and  ▼ery  distinct  line  from  the  other  part,  vhieh  was  f«ry 
dflcided  gnmite.    In  the  ycacnliMMwMlkA.  ito>a  <il  ^ytoAaq^  JL  it  gariisgi  better  it 

flsittioiis  in  applying  numea. 


Maekintoak — Railway  Geology  in  Devon.  397 

CvtUngs  ihrough  Oramte — Beady-made  Boulders. — In  the  two  cattings 
south  of  Lustleigh  station,  the  rock  consists  of  irregular  masses  of 
rather  hard  granite  apparently  imbedded  in  very  soft  granite  stained 
with  iron,  and  more  or  less  laminated  (foliated  ?).  Here  and  there 
^Tigiilar  blocks,  or  groups  of  angular  blocks,  are  surrounded  by  a 
matrix  of  loose-grained  granite.  In  one  place  a  dyke  of  trap,  or 
altered  slate,  rises  up  through  the  granite.  In  the  cuttings  north 
■of  Lustleigh  station,  the  granite  consists  of  hard  masses  of  approxi- 
mately spheroidal  shape,  with  soft  granite  intervening  (PL  XYIIL 
Fig.  5).  The  loose  texture  of  the  great  mass  of  the  granite  may  be 
increased  by  atmospheric  influence  ;  but  as  it  occurs  at  considerable 
depths  firom  the  surfiEu»  in  fresh  excavations,  it  must  be  partly,  if 
not  mainly,  regarded  as  the  original  state  of  the  rock.  It  would, 
indeed,  be  more  in  accordance  with  the  appearances  presented,  to 
regard  this  loose  and  soft  material  more  as  a  half-formed  than  a  dis- 
integrated granite.  At  intervals  the  spheroidal  masses  lie  as  if  they 
had  been  imbedded,  though  they  are  really  the  effect  of  some  process 
akin  to  segr^ation.  They  have  a  hard,  well-defined,  and  permanent 
flurfaoe.  The  concentric  layers  or  shells,  which  are  sometimes  in  oon- 
iatct  with  these  masses,  exfoliate  only  to  a  certain  depth,  and  appear 
to  be  rather  hardened  parts  of  the  neighbouring  matrix  than  the 
outer  structure  of  the  masses  themselves,  though  this  may  be  in 
appearance  only.  The  matrix  can  be  easily  removed  with  the  end  of 
an  umbrella,  leaving  a  largo  round  boulder.  Such  boulders,  how- 
-over,  must  be  regarded  as  distinct  from  the  boulders  on  the  higher 
grounds  where  the  granite  is  hard  and  jointed,  and  where  the  stones 
must  have  been  originally  cubical.  While  many  of  the  latter  stones 
have  evidently  been  transported,  those  around  Lustleigh  are  princi- 
pally in  situ.  The  soft  granite,  once  filling  up  their  interspaces,  could 
not,  however,  have  been  washed  away  by  rain,  as  they  often  rest  on 
ground  where  rain-water  could  not  have  acquired  a  transporting 
power.  The  surface  of  the  ground  between  these  stones  (some  of 
which  are  15  feet  in  diameter)  is  generally  smooth  and  not  rutted, 
and  the  outline  of  the  knolls  (revealed  by  railway  cuttings)  con- 
sisting of  soft  granite  with  included  hard  masses,  frequently  presents 
a  smooth  and  uniformly-continuous  curve — the  obvious  result  of  a 
denudation  laterally  directed,  and  sufficiently  powerful  to  disregard 
the  hardness  and  softness  of  materials.     (See  Plato  XVIII.  Fig.  6). 

Apparently  re-assorted  Granite. — On  many  parts  of  Dartmoor,  not 
only  filling  up  hoUows  and  covering  slopes,  but  distributed  over 
level  areas,  deposits  of  stratified  granitic  detritus  are  not  uncommon. 
I  have  seen  them  on  the  road-side  between  the  Hountor  rocks  and 
Bippon  Tor.  But  it  is  sometimes  difficult  to  distinguish  between 
such  deposits  and  soft  granite  in  situ.  At  Moreton-Hampstead  station 
a  large  section  of  soft  granite  presents  the  appearance  of  oblique  and 
curved  lamination  with  imbedded  fragments  of  dark-coloured  quartz; 
but  a  more  minute  inspection  will  be  sufficient  to  convince  the 
observer  that  the  granite  is  in  situ,  and  that  whatever  may  have  been 
tho  original  arrangement  of  tlie  crystals,  the  present  apparent  laxni- 
nation  ia  foliation,  perhaps  rendered  more  B\rikmg\>^  Vk^  fj2Q^tfsr^*Ckssi^ 
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of  rain-water.  Whether  the  foliation  coincides  with  original  lamina- 
tion is  a  question  for  the  petrologist 

**  Boss  and  Tailj**  near  Moreton-Hampstead. — ^This  town  is  sor- 
ronnded  with  many  projections  of  granite  which  throw  some  light 
on  the  later  denudations  of  the  earth's  surface.  The  Blackenstone 
Bock  (ahout  2^  miles  to  the  east)  is  one  of  the  most  striking  granitio 
bosses  in  Europe.  On  accoimt  of  its  elevated  position  it  can  be 
seen  from  a  distance  of  many  miles  round.  The  north-west  side 
must  be  nearly  200  feet  high.  The  most  projecting  part  of  this 
boss  consists  of  cross-jointed  hard  granite.  It  has  been  rounded 
totally  irrespective  of  structure.  A  dose  inspection  will  show  that 
rain  has  only  roughened  its  surface.  It  has  been  swept  dean  of 
debris  all  round,  excepting  a  few  stones  on  the  north  side.  On  the 
north-east  side  it  graduates  into  a  tail  which  presents  a  very  strikingly 
smoothed  and  rounded  appearance.  If  ice  has  not  been  here,  there 
would  seem  to  be  little  necessity  for  supposing  it  to  have  been  any- 
where. There  are  no  distinct  striations;  but  an  iceberg,  without 
stones  in  its  base,  would  not  have  striated  it,  or  supposing  striations  to 
have  occurred,  granite  is  about  the  worst  rock  in  the  world  to  have 
preserved  them.  Hero  the  tail  is  in  front  (*'  upstream  "),  but  this  is 
generally  the  case  with  glacial  bosses  and  tails.  Plate  XVIII.  Rg.  7 
will  give  some  notion  of  the  appearance  presented  by  the  tail,  with 
the  boss  fore-shortened,  as  seen  from  the  north.  Nearly  all  over  the 
undulating  table-land  between  the  Teign  valley  and  Dartmoor,  com- 
monly so-called,  there  are  rounded,  smoothed,  and  levelled  surfaces 
which  can  be  best  explained  by  ice-action. 

Bock'hasins. — A  great  number  of  rock-basins  may  be  found  within 
a  few  miles  of  Moreton-Hampstead.  Geologists  would  do  well  to 
visit  the  Druid's  altar  (near  the  Blackenstone  Rock)  before  it  is  quite 
quarried  away — before  its  rock-basins  are  exploded  by  gunpowder, 
and  its  "  ribs  of  beef  "  chopped  up.  The  latter  term  is  applied  to 
six  or  seven  ridges  and  furrows  running  down  both  sides  of  the 
summit  of  the  rock.  Though  rain  is  roughening  the  ridges,  it  is 
certainly  not  forming  the  furrows,  which  are  covered  with  moss.  On 
this  an(l  neighbouring  parts  of  the  rock  there  are  many  basins.  One, 
very  regular  and  smooth-sided,  is  partly  filled  with  grass-covered  soil. 
On  the  north  side  of  the  rock  there  is  a  double  basin  which  slopes 
(see  Plate  XVIII.  Fig.  8)  towards  the  brink  of  a  precipice.  Li  other 
places  there  are  small  deep,  round,  smooth  basins  like  pot-holes  on  the 
sea-coast,  or  in  the  channel  of  a  river.  In  one  of  these  I  obsen-ed  the 
rain-water  in  a  state  of  gyratory  motion ;  but  the  round  form  was 
evidently  the  cause,  not  the  effect,  of  the  whirling  of  the  water.  On 
Hell  Tor  (commonly  called  Heltor  Eock)  there  is  a  very  large  basin 
(at  least  6ft.  in  diameter  by  3ft.  deep),  one  side  of  which  is  of  a 
perfectly  semicircular  form,  evidently  hollowed  out  by  a  forcible 
agency.  It  is  broken  down  on  one  side  by  a  rent,  so  that  it  can  hold 
no  rain-water.      There  are  many  small  basins  on  the  top  of  this  tor. 

Origin  of  Bock-basins. — Mr.  Ormerod,  F.G.S.,  of  Chagford,  the 
principal  writer  on  rock-basins,  seems  to  follow  Dr.  MacCulloch  and 
other  early  geologists,  in  attnbuXm^  ^l  Tock-basins  to  atmospheric 
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actioiL  Bnt  from  a  very  partiqilar  examination  made  dnring  stormy 
weather,  I  think  they  ooght  to  be  divided  into  two  kinds — ^pluviid 
and  marine.  The  first  would  appear  to  be  formed  as  foUows : — ^A 
slight  hollow  on  the  upper  sorfiEuse  of  a  rock  collects  a  little  rain 
water  which,  agitated  by  wind,  and  aided  by  the  fall  of  fresh  drops, 
detaches  a  little  fine  detritus.  A  continuance  of  the  process  deepens 
the  hollow  until  it  reaches  the  lower  limit  of  the  agitated  water. 
The  small  wind- waves  enlarge  the  cavity  laterally,  forming  a  minia- 
ture line  of  cliffis,  which  (except  by  mere  accident)  are  destitute  of 
any  curvilinear  regularity.  In  this  way  shallow  flat-bottomed,  rough, 
and  steep-sided  rain-pools  are  formed,  but  they  are  distinct  (except- 
ing when  one  kind  of  hollow  has  been  superimposed  on  another) 
from  basins  with  smooth,  regular,  and  perfectly  curvilinear  sides. 
The  latter  occur  chiefly  on  the  inclined  surfaces  or  sloping  sides  of 
rocks;  and  are  often  open  on  one  side,  so  that  they  can  contain  little 
or  no  water.  These  basins  are  fsu^similes  of  hollows  now  ground 
out  by  waves  wielding  stones  or  sand  on  sea-coasts,  or  on  the 
projecting  rocky  islets  of  archipelagos.  The  tendency  of  rain-water 
IS  evidently  to  roughen  their  bottoms  and  dilapidate  their  brims ; 
in  other  words,  to  ruin  instead  of  to  form  them.  On  the  Dartmoor 
granitic  area  these  basins  have  oflten,  in  spite  of  rain,  retained  a 
smoothness  equal  to  that  of  many  stone  basins  chiselled  out  for 
domestic  use  in  the  neighbourhood.  If  the  marine  theory  can  be 
disproved,  their  artificial  origin  is  the  only  explanation  left,  for  they 
are  generally  situated  on  heights  remote  from  channels  of  rivers. 

General  remarks  on  Tors. — On  any  intelligible  theory  of  the  ele- 
vation of  the  so-called  igneous  rocks  of  Dartmoor,  the  present  cannot 
be  the  original  outline  which  their  surface  presented.  The  hills  and 
ridges  are  at  least  partly  the  effect  of  the  denudation  of  the  inter- 
vening valleys,  and  the  tors  are  evidently  the  remnants  of  a  former 
lateral  extension  of  the  jointed  masses  of  which  they  are  composed. 
Many  of  the  tors  exhibit  clear  indications  of  their  having  once  been 
connected  with  other  tors,  and  all  of  them  may  be  regarded  as  the 
unscathed  monuments  of  a  stupendous  denudation  by  which  the 
neighbouring  parts  were  removed.  ITie  denudation  may  have  com- 
menced in  Tertiary  if  not  in  eariier  times.  The  rounded  forms  of  the 
hills,  and  many  of  the  rocks  (see  "  Ik)88  and  Tail "),  may  have  been 
enhanced,  if  not  caused,  by  icebergs.  But  the  present  shape  of  most 
of  the  tors  of  Dartmoor  can  bo  best  explained  by  the  action  of 
waves  and  currents.  They  generally  occupy  the  summits  of  emi- 
nences where  the  sea  may  not  only  have  surrounded  them,  but 
washed  over  them  and  through  them,  and  where  it  may  be  said  to 
have  had  them  at  its  mercy.  They  occupy  what  may  be  called  the 
waterless  centres  of  watersheds,  liain  lias  not  space  to  acquire  an 
abrading  power  (except  in  the  case  of  rain-pools)  within  their 
circumference.  "What  falls  innocuously  runs  off.  The  grass  or 
heath  comes  up  to  the  base  of  many  tors,  particularly  on  one  side  ; 
and  as  no  gradual  shading  off  into  parts  now  undergoing  decompo- 
sition is  generally  apparent,  there  must  have  been  a  sudden  cessation. 
of  the   "  sweeping  denudation ; "   it  must  have  ^i^^<&^  \\;&  ^^^-^ 
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-within  a  grran  period ;  the  natural  edifice  must  have  reoeiTed  iti 
last  toQoh  when  Dartmoor  laat  roee  above  the  aea ;  and,  aiiiae  tihya 
final  embrace  of  the  denuding  agent,  the  powers  of  the  air  have  not 
bad  time  to  mar  the  general  effeot  On  oo»  aide  of  aome  tora  the 
aaaailed  UockB  mnat  have  been  oanried  dean  awaj  in  a  manner  that 
ioe  will  not  aoooimt  for,  and  whioh  is  altogether  ineacplioable  on  Urn 
jmbaerial  theory.  In  the  lioinitj  of  other  tora  we  find  beavy  Idooki 
of  granite  out  of  place,  and  piled  cm  blooika  likewiae  out  of  plaoe^  on 
nearly  level  ground, — a  phenomenon  to  whioh  a  mere  waatii^  txidt 
ling,  dribbling  agency,  audi  aa  rain,  could  never  have  given  riae. 
Many  deanly-cut  paaaages  through  the  ton  have  evidently  been  left 
;by  a  wholesale  clearance  of  blooka,  and  where  these  are  vraniin^ 
the  indentations,  inlets,  and  incipient  caves  point  to  the  insinnating, 
■disentangling,  and  removing  agency  of  breakers.  The  amalkr 
crevices  are  not  always,  as  has  been  imagined,  the  efieot  of  enlarge- 
ment of  fracturee  by  rain,  and,  therefore,  stagea  in  the  paaaa^ 
finming  process,  but  often  the  original  fractures  themaelvea  wijth 
OieST  rain-proof  sides  minutely  corresponding. 

Bock^piUarB. — ^Among  the  tors  of  Dartmoor  there  are  many  toda 
.projections,  more  or  less  regular,  to  which  this  term  may  be  appliea. 
iBowerman's  Nose,  near  Manaton,  is  perhaps  the  most  sfcrikii^  The 
impression  it  must  leave  on  an  unbiassed  mind  ia  that  a  poweiflil 
cause  has  carried  away  the  blocks  by  which  it  was  once  aunoondBd. 
Nothing  seems  more  obvious  than  that  the  denudation  moat  hate 
been  equal  to  the  removal  of  whole  blocks,  and  not  merely  of  chipa 
or  grains.  In  the  case  of  this  and  other  rock-pillars,  tbere  are  no 
indications  of  the  parts  removed  having  been  softer  than  the  pailB 
left  unscathed.  Indeed,  the  path  of  denudation  appears  sometimei 
strewn  with  the  very  blocks  which  once  compojaed  the  massive 
structure,  of  which  the  pillar  is  the  only  part  now  remaining  ta  tite; 
and  these  blocks  are  often  in  positions  where  they  could  not  have 
fallen,  and  where,  therefore,  they  must  have  been  carried. 

In  illustration  of  the  above  remarks  on  the  rocky  projections  of 
Dartmoor,  it  may  be  stated  that  the  Hountor  Bocks  consist  of  a  senes 
of  diffs  formed  by  the  removal  of  whole  blocks,  and  roofless  cavea  from 
one  to  three  blocks  wide,  from  which  whole  blocks  must  have  been 
abstracted.  The  two  Hey  Tors  (which  may  be  seen  at  a  distance  of 
ten  miles  from  the  railway  at  Newton)  exhibit  similar  phenomena, 
but  they  are  principally  remarkable  for  the  evidence  tiiey  present 
of  the  denuding  agent  having  come  from  the  south-souw-east^— 
smoothed  the  projecting  masses  up  an  inclined  plane — stripped  ban 
the  sides — and  scattered  myriads  of  blocks  and  fragments  towards 
the  north-north-west  along  a  slightly-indined  surface,  the  contour  of 
which,  from  a  distance,  presents  a  perfectly  straight  Une.'    How  £ir 

^  Since  writing  the  aboTe,  I  ha^e  found  that  the  ingenioiu  author  of  "  Frort  uA 
Fire,*'  briefly  mentions  the  Hey  Tor  Rooks  as  baying  been  denuded  by  ice  flut- 
ing from  the  north-east,  without  referring  to  Uie  direction  of  the  tails  and  scattered 
wrecks.  He  likewise  notices  the  ice-ground  contour  of  the  Blackenstone  Bock,  M 
leayes  its  tail  out  of  consideration. 

*  These  blocks  and  fn^ments  crastst  o^  at  least,  two  kinds  of  {[ranite :  a  ndtt 
iZne^gnined  rariety,  and  the  oommoiL  coane^gcained  varietj  mth  laigo  oUMf 
eryatais  offelapar. 
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•atiiig  ioe  or  ioebeigs  may  have  assisted  the  sea  in  acoomplishing 
stapendous  a  result,  would  form  an  interesting  subject  for  inquiry, 
le  southern  side  of  the  tors  has  been  swept  clean.  The  tul 
iiected  south-south-east)  of  the  western  tor  has  been  smoothed  and 
imded.  Both  tors,  especially  on  the  southern  side,  have  likewise 
en  smoothed  and  rounded — ^in  many  places  so  independently  of  the 
nctural  arrangement  of  the  rocks,  that  PI.  XYUL  Hg.  9  f ur- 
ahes  a  correct  illustration ;  PL  XVIIL  Fig.  10,  represents  the  Hey 
»r8  as  seen  from  Ingsdon  Hill,  looking  south-south-west ;  (a  re- 
eaenting  scattered  stones). 

IV. — ^Ths  Moulded  LnasroinES  of  Fuiunsss. 

By  Min  £.  HoDoeox. 

T  a  time  when  those  curious  forms  often  assumed  by  the  upper 
L  beds  of  limestone  rocks  are  thought  worth  attention,  and  are 
ought  forward  by  some  geologists  as  eyidenoes  of  sea-action,  it 
ly  not  be  wholly  without  interest  if  I  re-introduce  a  curiously 
)iilded  bed  of  this  rock,  oocurring  near  Ulverstone. 
In  a  memoir  on  the  Glacial  Drift  of  Fumess  (written  in  1864, 
d  published  in  the  last  number  of  the  "  Geologist  **)  1  noticed 
ase  stones  as  having  been  met  with  in  many  places  under  a  thick 
Bering  of  drift, — ^in  mining,  in  railway-cuttings,  well-sinking,  and 
oayations  for  building-stones,  etc  ;  I  did  not  consider  them  as 
mediately  connected  with  glaciation,  but  simply  noticed  them  as 
amples  of  the  extreme  solubility  of  limestone  when  remaining 
ig  in  contact  with  moisture. 

Not  much  instruction,  however,  could  at  that  time  be  derived  from 
air  accidental  appearance  at  various  points,  often  some  miles  apart ; 
d  it  is  only  within  the  last  few  months,  owing  to  greatly-extended 
arrying — more  methodically  carried  on,  that  they  have  at  length 
en  well  seen  in  situ. 

To  give  some  idea  of  the  area  over  which  these  moulded  stones 
tend,  it  will  be  necessary  to  describe  the  position  and  surface  dis- 
bution  of  the  Carboniferous  Limestone  in  the  district  of  Fumess, 
that  part  of  Lancashire  which  forms  the  west  side  of  Morecambe 

This  formation  constitutes,  doubtless,  much  of  the  floor  of  More- 
mbe  Bay ;  and  on  the  Fumess  side  of  it  flanks  the  Silurians  in  a 
ig  band,  from  one  to  five  miles  broad,  and  about  ten  in  length, 
>wards  the  south,  where  it  is  broadest,  it  is  succeeded  by  the  rocks 

the  Permian  series,  and  is  wholly  hidden  from  view  at  the  south 
d  of  the  Fumess  promontory. 

The  most  elevated  or  thickest  part  of  this  range  is  Birkrigg 
»mmon,  a  ridge  rising  446  feet  above  the  sea,  and  rather  less  than 
e  mile  from  the  shore.  The  beds  dip  shoreward,  or  south-east,  at 
out  an  angle  of  9°.  They  are  nowhere  scarped  into  great  preci- 
ses on  the  shore  line ;  but  when  not  covered  up  by  beach  gravels 

the  one  hand,  or  Boulder-clay  on  the  other,  present  fine  tabulated 
>pes  to  the  spray  of  the  sea ;  and,  despite  its  d&iaieim!^  ^qN^q^tl^  ^& 
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well  as  that  of  rain,  they  BtQl  show  romuanta  of  c^aoial  pHaniiig 
and  slaiiB,  bearing  noitii-eaat-by-noithy  and  aoath-weet-bj-floatih. 
These  latter  may  not»  however,  have  been  veiy  long  ezpooed  to 
tiie  direct  inftnenoe  of  eiUier  rain  or  sea. 

lliere  ia  a  good  deal  of  bare  rook  to  the  aonfli  and  aonth-weat  of 
Birkrigg — ^inferior  ridges  ont-orqpping  along  the  strike.  Some  of 
the  beds  are  very  nigged  and  mncli  broken,  the  Uooks  having  be«i 
apparently  shif^  en  maim  and  carried  off;  others  displi^  afanott 
exact  ooimterparts  of  those  on  the  shore,  bat  widi  this  notahb 
difference,  that  there  is  in  the  higher  roc^  a  fiur  greater  preva- 
lence of  branched  channelling  and  basin-like  hollowing  of  Hie  atone^ 
more  romiding  off  ot  edges,  and  more  vertioal  column-like  fluting; 

The  western  edge  of  the  series  skirts  the  lower  Silnrian  hills  in 
long  reaches,  rather  difficult  to  define,  and  only,  indeed,  to  be  oon- 
jectoed  even  with  the  aid  of  borings.  It  does  not  appear  to  thin 
out  greatly,  for  at  Tarn  Close  Quany,  one  mile  to  the  nodli*west  of 
Ulverstone,  within  a  hundred  yards  of  what  must  be  its  jtmctiim 
with  the  slate,  it  has  a  depth  of  more  than  sixty  feet  Some  of  the 
beds  here  have  been  found  parted  by  very  thm  coal-seams,  shaks, 
and  sandstones,  containing  Syringopora  raimMosa  and  a  ainall  speoieB 
of  Lithodendron,^ 

The  greater  part  of  this  limestone  tract  is  hid  under  a  vast  cover- 
ing of  drift, — glacial,  fluviatile,  and  marine. 

It  is  principally  along  the  western  edge  or  junction  with  the  date 
that  sinking  for  iron  ore  is  attempted ;  and  hence  it  is  principally 
along  the  western  edge  also,  beneath  a  mass  of  glacial  deposits  of 
varying  thickness,  that  the  moulded  limestones  have  been  disclosed. 
In  fact,  wherever  a  limestone  surface  has  been  reached,  there  invari- 
ably the  upper  bed  is  found  to  be  deeply  indented  into  curious  forms. 

The  accompanying  Bketch  by  my  sister  is  a  very  faithful  repre- 
sentation of  the  mouldings  as  they  are  shown  in  the  Tarn  Close 
Quarry.     (See  figure,  p.  403). 

This  curiously  moulded  bed  is  capped  by  unstratified  Bouldcr- 
clay  from  seven  to  fifteen  feet  in  thickness,  containing  striated  stones 
of  all  sizes  up  to  boulders  thirteen  feet  in  girth ;  none  of  them  are  lime- 
stone. The  indentations  are  all  filled  with  and  covered  over  by  a 
tenacious  clay  nearly  free  from  stones,  which  on  being  carefully  re- 
moved brought  away  a  limy  film  from  the  mouldings,  leaving  the 
limestone  surface  rough  and  pitied.  Some  of  the  edgings  of  the 
mouldings  are  extremely  sharp. 

The  indented  blocks  represented  in  the  drawing  are  from  three  to 
five  feet  long  between  the  fissures,  two  feet  broad  from  the  front  to 
the  next  joint,  and  eighteen  inches  in  depth.  The  blocks  are  easily 
drawn  off,  when  they  disclose  similar  ones  behind.  The  bed  upon 
which  this  moulded  limestone  immediately  rests  is  divided  into  four 
or   five  thin  separate   layers,   which  are    extremely   regular  and 

^  These  and   the  following  ill-pFeflenred  fossils  from  the  Birkrigg  rocks,  were 
obligingly  named  by  Mr.  John  Rofo,  F.6.S.  '.—AmpUzut  coralhidu  ;  Ckumpapk^Um 
Murehmni;    CyathophyUmn  regium;    Cjfathophyllum   Siutehburyi ;    ZiihoaMm 
mieeum  ;  Zaphartntii^  etc 
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□niform  aroond  the  qnarry,  and  are  verdoally  jointed  in  the  same 
regnloi  manner.  Below  tlus  "  rotten  rock  "  (as  the  qnany-men  term 
it)  the  beds  supply  very  good  building  stone. 

The  three  or  four  locklitiea  where  this  monlded  limestone  has  been 
noticed  tfary  considerably  in  elevation.  The  Tom  Cbae  Quarry 
(formerly  the  eite  of  nnencoeasfiil  mining  operations)  is  about  270 
feet  above  the  eea.  The  elevation  of  the  limestene  in  the  Lindale 
Moor  Iron  Mines  is  about  3G0  foet ;  in  the  railway  cutting  I  believe 
it  is  fonnd  between  175  and  200  feet ;  and  in  the  weU-sinking 
instance,  as  nearly  as  can  be  sscertAined,  it  would  be  at  on  elevation 
of  125  feet  above  the  sea.  These,  but  especially  the  Tarn  Close 
Quarry,  all  afford  excellent  e^'idence  of  moulded  surfaces  under  deep 
drift;  and  they  extend  over  an  area  of  moro  than  three  miles. 


Tabu  Cloe  Qi.AKtt\  i\  tit 

a    Moililed  and  indented  limi 


mill  Saulder  clay  T  IS  [cet 


r.  Compacl  llmratonr, 


iflliefluuTy-men. 
le,  EiiitabLc  lor  buildin; 


Returning  to  the  oompamtively  driftloss  ground  of  the  Birkrigg 
mngC;  hundreds  of  those  curiously  moulded  blocks  occur,  ofton  within 
two  feet  of  the  surfiice,  nnd  even  less ;  they  have  lioeii  dug  out  for 
many  years  past  for  i-ock-work.  They  are  (liinucr  here  than  lliose 
figured,  and  liave  not  Kuch  a  deep  indented  profile.  The  best  speci- 
mens, the  quarrj'-mcn  say,  are  tlioso  under  the  deejicst  cover  of  drift — 
in  these  the  sculpturing  is  carried  (luitc  through  the  stone,  and  thus. 
what  have  once  been  immense  mimanagenble  slabs,  are  found  dis- 
solved awny  into  detached  and  convenient  pieces,  often  presenting 
ffuttnstic  forms  of  considerable  beauty.  They  rest  upon  a  bed  of 
"  rotten  rock"  exactly  as  in  tlio  Tarn  Close  Quarry,  and  like  those 
under  the  great  drifts  they  are  not  confined  to  any  particular 
elevation. 
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It  is  manifeBdy  impoflsible  to  daim  any  disdnction  fixr  the  Biik* 
ligg  rocks,  however  curious :  they  have  their  true  imitationa  on  the 
high  grounds  of  Grange,  Silverdide,  Wharton,  Whitbarrow,  and  east- 
ward on  the  Sears,  near  KendaL  Indeed,  it  is  needless  to  multiply 
examples,  for  is  not  this  the  natural  appearanoe  of  the  suzfiMe  of  the 
Mountain  Limestone  wherever  it  is  uie  upper  rook  of  the  ooimtiy 
and  undisturbed? 

The  limestone  terraces  of  the  Bunen  hills  in  Ireland  do  not  appev 
to  have  suggested  the  sea  as  the  direct  agent  to  the  author  <n  ths 
" Student's  Manual," — ^the  exposed  beds  are  there  ''cut  into  Uooki 
by  deep  fissures,  the  uppermost  blocks  are  loose  and  tottering, — sad 
are  worn  into  rough  Imobs  and  holes  by  ike  mechamieal  amd  tktmiesl 
acUan  of  the  toeoifter."^ 

The  late  Dr.  Woodward,  in  a  letter  dated  August,  1863,  says,  ''It 
has  always  appdved  to  me  that  the  drip  and  spladi  of  rain  and  rain- 
water was  the  chief  agent  in  honey-combing  limestone  fty  virtse  qf  tte 
diesohed  ecwhame  add  gas.** 

In  "  Principles  of  Gieology,"'  due  weight  is  given  to  the  power  of 
earbawie  add  m  dissolving  lunestone  rocks. 

Mr.  Cameron,  F.C.S.  (to  whom  I  sent  specimens  of  rooks  and  days 
from  Tarn  Close  and  Birkrigg),  points  to  the  same  bhemioal  action 
for  their  elucidation.  He  reminds  me  that  earbame  add  gas  is  one 
of  those  agents  in  nature  that  works  slowly,  but  gradually  and  sorely; 
that  it  decomposes  the  hardest  rocks,  carrying  away  part  of  thor 
constituents;  that  it  combines  with  potash,  soda,  lime,  magnesia, 
etc.,  water,  the  necessary  medium  by  which  it  operates,  absorbs  its 
own  bulk,  or  rather  more  of  it,  firom  the  atmosphere,  and  oairies  it 
into  fissures  and  crevices  of  the  rocks,  where  it  acts  as  a  solvent  upon 
these  substances,  forming  carbonates  and  bi-carbonatos. 

With  the  Birkrigg,  etc.,  rocks,  no  doubt  rain-water,  charged  with 
carbonic  acid,  has  had  a  great  deal  to  do. 

Mr.  Cameron  attaches  considerable  importance  to  the  decaying 
vegetable  matter  of  the  soil.  Liebig  states  that  hxmue  (decayed 
woody  fibre)  is  a  continual  source  of  carbonic  acid, — an  atmospheie 
of  carbonic  acid  surrounds  every  particle  of  decaying  hwBMte  ;*  and, 
again,  "  It  is  evident  that  plante,  by  producing  carbonic  acid  during 
their  decay,  and  by  means  of  the  acids  which  exude  firom  their 

^  *'  Manual  of  Geology,"  by  J.  Beete  Jakes,  p.  513. — Since  writinfl^  the  abore,  it 
oocnrred  to  me  to  turn  to  the  memoir  by  Mr.  Jukes  on  the  RiTer  Valleyi  of  the 
South  of  Ireland ;  and  I  fear  the  fact  will  scarcely  be  beUcTed,  that  the  dowriptioB 

g'Ten  there  of  the  limestone  of  the  Burren  hills,  so  true  to  nature  as  it  eTidenuy  iS| 
id  hitherto  entirely  escaped  my  attention. 

*  Prin.  of  Geol.  toI.  i.  pp.  831,  333,  Sir  C.  Lyell. 

*  liebig's  ChemiBtry  of  Agriculture  and  Physiology,  p.  4B.  There  is  palpable  eri- 
dence  of  the  truth  of  this  in  the  small  angular  stones  (one  cannot  call  uem  pebblei 
or  shingle)  which  may  be  found  entangled  amongst  the  grass-roots  where  the  sod 
is  thin.  It  will  be  seen  that  there  is  a  remarkable  tendency  amongst  these  to  tenni* 
nate  in  pointSt  more  or  less  sharp ;  sometimes  in  one,  awl-like ;  or  in  two  or  non, 
often  closely  resembling  fossil  teeth  of  fishes.  Below,  where  these  occur,  are  <nianti- 
ties  of  miniature  "rockery  stones*'  of  erery  form  and  shape.  There  ooola  not, 
certainly,  be  a  greater  proof,  I  think,  of  the  absence  <Mf  waTOHWtion  thin  in  ihm 

fixtnonimary  eiamplea  of  limestoiift  d^Vsna* 
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roots  in  the  Ifying  state,  oontnbnte  powerfully  to  destroy  the  co- 
herenoe  of  rocks.  Next  to  the  action  of  air,  water,  and  change  of 
temperature,  plants  themselves  are  the  most  powerful  agents  in 
effecting  the  disint^ratibn  of  rocks."  ^ 

Mr.  Cameron  thinks  that  the  fine  clays  found  in  contact  and  also 
in  crevices  and  pockets  may  possibly  in  Eome  cases  represent  the 
argillaceous  or  insoluble  portion  of  the  dissolved  rock  itself. ' 

The  Fumess  limestones  then  seem  to  offer  illustrations  of  three 
some^^hat  different  dissolving  processes.  Firstly,  that  of  atmospheric 
disintegration  aided  by  frosts  and  direct  rain-&U,  and  also  by  minute 
encrusting  lichens.  (These  influences  are  well  shown  on  many 
exposed  rock-surfaces  of  this  district)  Secondly,  that  of  rain  and 
decayed  v^etation,  as  illustrated  by  rocks  with  a  thin  covering  of 
soil  and  drift.  Thirdly,  that  of  rain-water  acting  at  greater  depths 
upon  limestone  rocks  deeply  covered  with  drift ;  the  more  easUy  solu- 
ble portions  of  the  limestone  being  dissolved  in  every  case.  Assum- 
ing the  correctness  of  this  explanation,  it  seems  needless  to  call  in  so 
remote  an  agent  as  the  sea,  even  if  it  were  capable  of  producing  such 
an  effect  The  striated  and  polished  surfaces  here  and  there  met  with, 
which  appear  to  be  a  few  remnants  of  the  Glacial  Period,  may  have 
been  preserved  from  honey-combing  and  disintegration  because  their 
polished  and  compact  surfaces  were  better  able  to  resist  the  chemical 
forces  attacking  them,  than  the  naturally  pitted  and  uneven  surface 
of  the  rock  elsewhere. 

It  was  in  reference  to  the  assumed  work  of  MoUusks  in  rocks  that 
Dr.  Woodward  caUed  my  attention  to  the  more  likely  agent  of  rain- 
water ;  and  it  has  been  my  regret  that  I  did  not  earlier  perceive  the 
force  and  value  of  his  suggestions.  "  In  Gloucestershire,"  he  writes. 
"  there  is  a  bed  of  the  great  Oolite,  called  *  Dagham  Down  Stone/ 
because  it  forms  the  substratum  of  a  large  extent  of  (formerly)  down- 
land.  This  must  have  originally  enveloped  a  continuous  bed  of 
sponges,  or  sometliing  of  the  kind,  for  now  the  rain  eats  into  it 
irregularly,  leaving  holes  such  as  one  could  make  with  the  fingers  in 
dough." 

I  have  reason  to  believe  that  many  of  the  cavities  in  the  Birkrigg 
stone  may  be  traced  to  the  former  presence  of  fossils.  The  matrix 
of  the  bivalve  shell  is  recognized  so  long  as  its  striae  are  preserved  : 
but  when  these  are  effaced,  the  origin  of  the  hollow  becomes  doubt- 
ful.    So  it  may  be  with  the  tubular  cavities. 

At  the  same  time  it  must  be  admitted  that  surface  inequalities  and 
honey-combing,  if  not,  indeed,  every  other  form  of  disintegration,  are 
mainly  due  to  the  texture  of  the  rock  itself,  inducing  unequal 
w^eathering,  independently  of  any  fossils. 

With  regard  to  those  minute  punctures,  sometimes  accompanying 
a  lichen  encrustation,  and  sometimes  observed  apart,  it  is  probable 
that  the  latter,  as  weU  as  the  former,  owe  their  presence  to  the 
satuxrs,  or  fruit  receptacles  of  these  plants.     We  have  it  on  the  autho- 

'  Liebig's  CbemistrT  of  Agricnltare  and  Physiology,  p.  139. 
*  See  Mr,  George  AfaVs  papers  in  the  Geological  MA.QM\i!ra,\^^^^^^.\i.\. 
200 ;  1866,  toI.  iii.  p.  253;  and  1867,  vol.  iv.  pp.  241  and  '2^^,--Y»mt, 
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rity  of  Br.  (Sir  J.  %.)  Smith  Umlt,  fai  one  speoieB  of  liAea,  £. 
exaMemdiieM,  fbtind  on  limestone  toAb  inTorialare  and  elBemben, 
Hhe  mneert,  when  M,  leoM  a  tturiiff  tnOe  tfdiie.  Linn.  Trs&B.  L  p.  81. 
WiUieringIs  Arrangement  of  BfitiBk  Plantii,  yoL  vr.  p.  19. 


isro 

L— Ervptiti  Onionr  of  OK4Hm.un>  SMEwuiTUia  tm  Aiba.  Mnroa. 

r  the  first  Tolxmie  of  his  ''Geology  of  Aria  Ifinor**  (1867),  K.  de 
Tohihatohef  reootds  his  observations  on  the  eraptiTS  rooks  c€ 
tiiat  oonntiy.  He  advooates  Ihe  igneous  origin  of  gramte»  and  as 
some  disouraion  has  arisen  on  this  salrieot  in  recent  nnmben  of  tlie 
GxoLooioAL  Maoazikb,  a  notice  of  M.  de  TOhihatchefs  opinions 
may  be  of  interest 

Under  the  ooUeothre  term  "Eni]^ve  Books*'  the  author  xangsi 
the  following  rocks,  ocoorring  in  Asia  Hinor,  which  he  oonriden  to 
be  of  igneous  origin : — ^Dolerite,  Basalt,  Melaphvie,  Pynixiene^  Fbr- 
phyiy,  Qneiss,  Granite,  Granulite,  Syenite,  and  Setpentine. 

Wmle  advocating  (with  M.  Naumann)  the  igneous  ormn  of  Gneisi, 
Granite,  and  Syenite,  the  author  has  hsA  paracolariy  m  view  tibese 
rocks  as  they  are  developed  in  Asia  Minor,  vrithont  vnshing  to  deny 
the  possibility  of  their  different  (metamorphic)  origin  in  oSber  pazts 
of  uie  globe.  He  further  states  that,  although  the  metamorphic 
theory  has  received  a  support  in  the  discovery  by  H.  Sismonda  of 
an  equisetum  in  an  erratic  block  of  gneiss  in  the  Alps,  yet  before 
generalizing  on  this  phenomenon  we  must  assure  ourselves  whether 
the  gneiss  of  other  countries  furnishes  arguments  as  conclusive  in 
favour  of  this  interpretation.  But  in  Aisla  Minor,  not  only  has 
nothing  similar  been  discovered,  but  the  gneiss  is  there  found  so 
intimately  associated  with  the  granite  that  one  cannot  but  assign  to 
the  two  rocks  a  common  origin,  and  as  the  granite  presents  under 
more  than  one  relation  the  chaiiacter  of  an  eruptive  rock,  he  is  of 
opinion  that  we  must  not  separate  one'  from  the  other  until  proof  to 
the  contrary  is  obtained. 

The  serpentinous  rocks  occur  as  agents  of  upheaval  in  enormous 
masses,  intimately  associated  with  the  sedimentary  deposits  (Cre- 
taceous and  Eocene),  and  often  intercalated  among  theuL  The 
eruptive  nature  of  tliese  serpentines  is  indicated  by  ueir  action  on 
the  deposits  with  which  they  are  found  in  contact,  by  the  exterior 
aspect  of  the  rocks  themselves,  as  well  as  by  the  manner  in  vdiicb 
they  are  disposed. — ^H.  B.  W. 


II. — The  Ezupxk  Floba  of  Nosth  Ttbol.     By  Professor  Ad. 

PlOHLSB. 

[Proceed.  Imp.  QeoL  Inst.  Vienna,  Tehruarj  19, 1867.] 

THE  vegetable  remains  are  imbedded  in  a  sandstone,  whioh  differs 
in  no  respect  from  the  Eeuper  sandstone  of  Franconia.    It 
belongs  to  the  ''Upper  Cex&WitaniVs^^  ^DAS&^Moquriad  with  aigil- 
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laceoQfi  ahales  and  marls,  oontainmg  numerous  remams  of  Mollusca 
{Osirea  numHs-caprUis,  eta).  The  most  abundant  species  of  plants 
are — PeeopUris  SteinmHUeri,  Heer  ;  Eqmsetttes  arenaeeue,  Sonenk ; 
CaianUies  arenaceua,  Jaeg;  and  Pterophyllum  Jaegeri,  The  more 
locally-occurring  species  are  PteraphyUum  Umgifolifim,  P.  Haidingeri 
(fine  specimens  with  leaflets  occasionally  one  and  a  half  inches  in 
breadth),  and  a  species  of  PterophyUum,  with  leaflets  half-an-inch  in 
breadth  and  very  long,  perhaps  P.  Oumbelt,  Stur. — Count  M. 


HL — Zone  of  Anmonitss  tbaitbtebsabius. — ^Dr.  Waagen  has 
edited,  and  communicated  to  the  Imperial  Greological  Institute  of 
Vienna  (Meeting,  Jan.  5, 1867),  a  paper  of  the  late  Dr.  Oppel,  concem- 
mg  the  Upper  Jurassic  Zone,  characterized  by  the  presence  of  Am- 
wwniies  transversariw,  limited  above  by  the  zone  of  TerehrcUula  tm- 
pressa,  and  below  by  the  zone  of  Ammonites  cordatua.  The  zone  in 
question  is  to  be  traced  from  south-west  Poland  through  the  Car- 
pathians, Moravia,  Bavaria,  the  Schwabische  Alps,  the  Swiss  Jura, 
the  Alps,  France,  Spain,  as  far  as  Algeria.  The  number  of  fossil 
species  known  to  occur  in  it  amount  to  217 ;  among  them  are  mi- 
croscopic remains  of  Crustacea  and  Badiata>  and  many  new  species 
of  Foraminifera. 


lY. — Mammatjan  Bimains  from  Hungabt. — ^M.  de  Hantken  has 
recorded  the  following  mammalian  remains  from  a  Post-Pliocene 
deposit  at  Fiinfkirchen,  in  Hungary: — Ursus  speltsuSy  many  frag- 
ments of  lower  jaws,  loose  teeth,  and  vertebne ;  Hycena  apelaa,  Goldf., 
a  fragment  of  a  jaw  belonging  to  a  young  animal,  with  the  first 
teeth  and  protruding  canines ;  Equus  fossiliSj  Cuv.,  a  fragment  of 
a  lower  jaw  with  a  tooth  ;  Bos  priscua,  Boj.,  a  second  collar  vertebra; 
Bhtnoceros  tichorhinus,  Cuv.,  a  single  tooth. — Proceed,  Imp,  Geol.  Inst, 
Vienna^  Dec.  18,  I8664 

V. — ^The  Gastkbopods  of  the  Tertiaky  Deposits  op  Portugal. 

By  Pbreira  Da  Costa. 

[Gragteropodes  dos  dcpositos  Terciarios  de  Portagal,  por  Peroira  Da  Coeta,  com  a  vereao 
Franceza  por  M.  Dalhunty.     lo.  Cademo,  4to.  Lisbon,  1866.] 

THE  pages  of  this  work  are  divided  into  two  columns,  one  con- 
taining the  original  Portuguese  of  Seiior  Da  Costa,  the  other  a 
French  Translation  by  M.  Dalhunty,  which  will  be  very  useful  to 
those  unacquainted  with  the  Portuguese  language.  This  first  part 
contains  116  pages  of  letter-press  and  15  excellent  lithographic  plates. 
The  author  has  followed  Lamarck's  classification  in  his  descrip- 
tion of  the  fossils,  and  explains  that  it  is  not  through  want  of 
appreciating  the  great  amelioration  since  introduced  into  the  methodic 
diistribution  of  the  Mollusca,  but  on  account  of  the  great  convenience 
in  modelling  the  work  on  that  of  M.  Homes,  descriptive  of  the  fossil 
Gasteropods  of  the  Vienna  basin,  which  being  a  deposit  very  similar 
to  that  in  Portugal,  contains  the  greater  part  of  the  species  met  with 
in  PortugaL 
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The  author  also  aoknowledges  the  great  awijitaiioe  he  haa  xeoeived 
from  the  works  of  M.  Deshayes,  and  mentions  the  paper  by  the  late 
Mr.  Smith,  of  Jordan  Hill,  as  the  only  work  hitherto  pabushed  on 
the  Tertiary  fossils  of  PortagaL 

The  author  intends  giving  a  sammaiy  of  his  results  in  the  last 
part  of  the  work,  when  all  fSe  species  will  have  been  described. 


RHVXBTWS- 


L — SANTOBiHy  THB  Eadcbni  IsLAiTDS.  From  obscrvations  by  K.  Y. 
Fbitsoh,  W.  BiisSy  and  A.  SriiBEL.  (Translated  mm  ths 
German.)  London,  1867.  Triibner  and  C!o.  Eolio.  pp.  8. 
8  Plates. 

rCH  interest  was  excited  during  the  early  part  of  the  past  year 
by  the  announcements  received  in  this  countiy  of  rep^itod 
igneous  outbursts  having  taken  place  in  tiieKaimeni  Talands,  agioup 
of  small  volcanic  islands  situated  in  the  Gulf  of  Santorin,  formed  by  a 
large  island  of  that  name  in  the  Greek  Archipelago.  From  Greece, 
Germany,  France,  and  England  numerous  sdentifb  investigaton  re- 
paired to  study  the  nature  of  its  phenomena.  We  have  already 
(Gbolooioal  MAGAZiinB,  1866,  YoL  III.  pp.  222  and  263)  given 
some  account  of  these  interesting  observations  and  their  bearing 
upon  volcanic  phenomena  elsewhere.  The  authors  of  the  present 
work  furnish  not  merely  an  account  of  the  changes  produced  by 
volcanic  action  in  these  islands,  but,  by  means  of  maps  and  photo- 
graphs from  carefully  executed  relievo  models  of  the  islands  them- 
selves, they  have  laboured — and  we  think  successfully — to  convey 
to  the  mind  a  picture  of  the  theatre  of  these  disturbances  and  the 
changes  produced  both  upon  the  island  and  the  surrounding  sea-bed. 
These  island-volcanoes  offer  some  interesting  points  of  oomparison 
with  other  volcanic  areas.  They  appear  also  to  confirm  two  important 
points  in  connexion  with  volcanic  action.  Firstly,  that  the  volcanic 
cones  of  the  Eaimeni  islands,  though  differing  in  other  respects, 
coiudde  completely  with  the  cones  of  eruption  of  other  volcanoes, 
and  afford  no  support  to  the  elevation  hypothesis ;  secondly,  here,  too, 
as  in  many  other  localities,  the  craters  already  existing  were  not  con- 
cerned in  the  later  eruptions,  the  volcanic  agencies  mostly  finding  it 
easier  to  force  a  new  passage  for  the  matenals  thrown  out,  than  to 
reopen  the  older  ones. 

Besides  the  three  plates  which  accompany  the  description,  the 
authors  announce  that  four  other  explanatory  maps  and  views  of  the 
Eaimeni  islands  may  be  obtained  from  Messrs.  TMbner  and  Oo.  as  a 
separate  supplement  to  their  work,  giving  the  configuration  of  the 
island  before  the  eruption  and  also  on  the  30th  May,  1866,  with  the 
islands  of  G^rge  I.  and  Aphroessa  iu  active  eruption.  This  plate 
gives  the  best  idea  of  the  relation  between  the  supra  and  sub-marine 
parts  of  the  islands.  They  are  greatiy  to  be  recommended  for  the 
use  of  geologists. 


Bmews — M(mogr(jq^hs  of  the  PaUBontographieal  Society.    409 

IL — MONOOSAFHS   PUBLISHED  BY  THK  PaLJBONTOGRAPHIOAL  SoOIXTT. 

Vol.  XX.     1867. 

IN  the  GsoLOGiOAL  Magazins  for  March,  1867,  p.  122,  we 
*•  recorded  the  issue  (in  December,  1866),  of  the  19th  volame 
published  by  this  Society,  being  that  due  to  its  members  for  1865. 
By  the  energy  and  zeal  of  the  Rev.  T.  Wiltshire,  M.A.,  F.G.S.,  the 
Honorary  Secretary,  another  fasciculus  has  just  been  issued  (June, 
1867),  being  the  volume  for  1866.  We  learn  that  the  volume  for 
1867  is  in  the  press,  and  will  be  ready  by  October  or  November. 

Vol.  XX.  contains  the  following  Monographs: — L  Part  IV. 
No.  1.  Of  the  British  Fossil  Corals  (2nd  Series),  by  P.  Martin 
Duncan,  M.B.,  Lond.,  F.G.S.— IL  Part  IV.  Of  British  Trilobites,  by 
J.  W.  Salter,  A.L.S.,  F.G.S.— m.  Part  VH.  No.  2.  Of  British 
Fossil  Brachiopoda,  by  Thomas  Davidson,  F.R.S.,  F.G.S.— IV.  Part 
lU.  Of  the  British  Belemnitidse  by  Professor  John  Phillips,  M.A., 
LL.D.,  D.C.L.,  eta  etc. 

I.  Dr.  Duncan  gives  us  an  account  of  the  Liassic  coraLs  found 
in  the  zones  of  Ammonites  planorbis,  and  A.  angtUatua ;  and  belonging 
to  the  following  genera:  —  1.  Mon^valiia ;  2.  Bhabd&phyUia \  3. 
TheeoamHia  ;  4.  Oppelosmilia  ;  gen.  nov.  5.  laastraa;  6.  Aatroca- 
ma ;  7.  Cyathocania ;  gen.  nov.  8.  Elysastraa ;  9.  Septastraa  ;  10. 
LatimeMmdra.  In  all  10  genera  and  48  species.  These  are  illus- 
trated by  eleven  tinted  and  black-background  plates,  well  executed 
by  Mr.  G.  R.  de  Wilde.  The  importance  of  Dr.  Duncan's  Mono- 
graph may  be  readily  seen  when  it  is  stated  that  only  one  good 
species  of  Coral,  the  Trochocyaihus  Moorei,  Ed.  and  H.,  had  before 
tliis  been  determined  from  the  British  Lias. 

n.  Mr.  Salter  contributes  six  plates,  one  of  Ogygia  and  five  of 
lUanus.  He  gives  an  account  of  the  new  genus  Barrandia  longifrons 
from  the  pen  of  the  late  H.  Wyatt-Edgell,  Esq.,  and  describes  16 
species  of  Illanus,  2  of  Illanapsis,  2  of  Ogygia,  and  begins  the 
family  of  the  Bronteida.  We  hope  and  trust  that  the  health  and 
leisure,  about  which  Mr.  Salter  seems  so  doubtful,  may  be  granted 
him  to  complete  this  grand  work,  a  bird's-eye  view  of  which  he 
gives  us  in  his  "  Notice  to  Correspondents." 

in.  The  untiring  industry  and  genius  of  Mr.  Davidson  have 
enabled  him  to  add  another  charmingly -illustrated  part  to  his  mono- 
graph of  SUurian  Brachiopoda,  The  single-minded  devotion  of 
Mr.  Davidson's  attachment  for  the  **  Lamp-shells,"  is  a  sermon  to 
all  aspirants  for  Palseontological  honours ;  it  says  plainly,  "  Don't 
have  too  many  irons  in  the  fire."  The  writer  remembers  hearing 
the  late  Dr.  Falconer  observe  to  a  young  Naturalist,  *'  Never  mind, 
my  young  friend,  how  narrow  the  groove  you  run  in,  only  take  care 
to  stick  to  it." 

Mr.  Davidson's  part  is  illustrated  by  ten  well-filled  plates,  illus- 
trating Meristella,  Athyris,  Betzia,  Airypa,  Pentamervs,  Stricklandinia, 
Bhynchonella,  and  Merista  or  Camarium, 

IV.  Professor  Phillips  continues  his  history  of  the  British  Belem- 
nitida,  and  adds  thirteen  more  plates,  well  drawii,  wA  -^im^^  ^^  ^ 
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tinted  ground,  in  Paris.  Certainly  tfaev  do  fheee  thingm  in  eome 
instanoesy  better  abroad.  ProfesBor  niillipB  gives  ^ures  ami 
descriptions  of  32  species  of  LiassicBelemnitMi  of  whicli  16  are  new 
to  soienoe. 

m. — Pbizx  Essay  upon  the  'EsoaoAOsaaoxv  or  thb  Ska.  bxtwui 

THB    BiYXB    MXBSST    AMD    THJB    l^ISTOL    OHAmrXL*        By  J.   & 

Thomas.    Sva  pp.  24.    London,  1867. 

rIS  pamphlet  gives  a  short  aooonnt  of  some  of  the  AasagfM  d 
our  western  ooast,  in  great  part  derived  from  pabliahed  worio^ 
which  the  anthor  has  diligently  searched;  bat  in  part  alao from  loofll 
traditions  and  from  personal  knowledge  of  the  district  An  essay  of 
this  sort,  which  refers  to  notices  that  nave  appeared  at  various  times 
and  in  various  ways,  is  very  useful,  as  coUecbng  together  infiirmaAiQii 
on  one  subject  which  before  was  scattered  about  in  many  poblioa' 
tions.  It  IS  to  be  hoped  that  the  author  will  be  aUe  to  extend  hk 
researches,  and  to  treat  of  the  changes  of  the  western  ooast  in  the 
detailed  way  that  Mr.  Bedtnan  has  done  with  the  south-east  of  Bng- 
land  in  his  two  papers  published  in  the  Prooeedings  of  the  InstitaSe 
of  Civil  Engineers. 

It  would  have,  been  better  if  there  were  proper  refarenoes  to  the 
authorities  quoted :  in  some  oases  there  are  none  at  all,  the  qpeMknB 
being  simply  given  as  by  Dr.  Hume,  Mr.  Bonlt,  etc. ;  in  another 
case  we  are  told  that  the  information  has  been  got  from  page  70  of 
the  Journal  of  the  Geological  Society,  but  as  that  interesting  work 
is  now  in  its  22nd  volume  it  would  hardly  be  a  labour  of  love  to 
hunt  up  the  reference.  From  an  unfortunate  misprint  that  occurs 
many  times  we  may  infer  either  that  the  author  writes  a  very  bad 
or  a  very  good  hand — in  the  former  case,  misleading  the  printer ;  or, 
in  the  httter,  making  him  careless :  it  is  the  use  of  the  word  track 
(of  alluvium,  etc.)  instead  of  traoL 

At  page  11  it  is  remarked  that  the  "  the  chlorite  and  mioa-schists 
have  been  more  able  to  withstand  the  dashing  of  the  waves  than  the 
limestone  and  other  rocks ;"  but  it  may  be  questioned  wiiether  the 
dashing  of  the  waves  alone  can  do  much  harm  to  any  hard  rock,  and 
one  is  inclined  rather  to  think  that  the  greater  endurance  may  be 
owing  to  something  in  the  composition  structure  or  condition  of 
the  rocks  by  which  they  suffer  less  from  those  splitting  and  dis- 
solving subaerial  actions  that  are  mostly  the  cause  of  the  fall  of  clifb. 

Mr.  Thomas  is  a  Civil  Engineer,  and,  in  the  course  of  his  pro- 
fessional work,  it  may  be  in  his  power  to  do  good  service  to  geologj 
by  such  researches  as  that  now  noticed,  which  it  is  to  be  hoped  is  an 
earnest  of  others. 

IV. — Thx  Ahebioan  Naturalist  :  a  Populab  iLLusTBATsn  Maqajeiki 
OF  Natubal  History.  Essex  Institute,  Salem,  Mass.,  XJJ3. 
London :  Trubner  and  Co.     Nos.  1-5,  Maroh-July,  1867. 

ITTE  look  with  natural  interest  upon  all  attempts  of  our  trans- 
ff     atlantio  oousins  at  xen&»nn!g'£(«j(»xQl  WbUjitj  studies  popu- 
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lar.  It  is  undoubtedly  the  great  difficulty  and  at  the  same  time 
the  great  demand  of  the  age.  To  a  people  like  the  American  nation, 
at  onoe  so  enterprising  and  possessing  such  boundless  resooroes,  all 
things  seem  possible,  and  we  see  no  reason  why  they  should  not 
ac^eve  eyen  this  <nitical  object.  Good  illustrations  and  deverly- 
written  artides  are  necessary  for  the  snccess  of  such  a  work  ;  of  both 
these  there  is  a  fair  average,  the  recent  Natural  History  articles  being, 
as  a  whole,  better  than  tiie  Greological  ones. 

We  should  be  unjust,  however,  to  Mr.  W.  T.  Brigham  did  we 
omit  to  call  attention  to  his  article  on  a  visit  to  the  Volcano  of 
Elilauea,  Hawaii  Islands.  His  description  of  a  night-display  of  this 
voloano  which  he  witnessed  is  very  graphic  (see  No.  1,  p.  19)  : — 

"  As  it  grew  dark  we  were  very  tired,  having  traveUed  since  six 
o'clock  in  the  morning ;  and  hoping  to  wake  up  in  the  ni^t  when 
the  fires  would  be  more  brilliant,  we  rolled  ourselves  up  in  our 
blankets,  and,  with  our  guides  near  by,  went  to  sleep  a  few  rods  from 
the  crater. 

'*  At  nine  o'clodc  I  waked,  and  as  the  night  air  was  quite  cold, 
moved  to  the  very  edge  of  the  crater  to  warm  myself,  and  to  enjoy 
the  magnificent  fireworiu.  The  moon  was  up  and  almost  full,  but 
her  light  was  dull  beside  the  fires  of  Pele.  Finding  the  place  quite 
comfortable,  I  picked  out  a  soft  rock  for  a  pillow,  and  went  to  sleep 
again.  At  twelve  I  awaked  with  a  start,  and  found  myself  in  a 
shower  of  fiery  drops,  some  of  which  were  burning  my  blanket  I 
shook  myself  and  jumi)ed  back,  looking  at  my  watch  to  note  the 
time,  and  then  stood  gazing  at  the  strange  scene  for  some  time  before 
I  thought  of  my  companions.  The  whole  surface  of  the  lake  had 
risen  several  feet,  and  was  ^'iolentIy  boiling  and  dashing  against 
the  banks,  throwing  the  white-hot  spray  some  sixty  feet  over  the 
upper  banks,  causing  the  proxidential  rain  that  awakened  mo  to  see 
this  grand  display.  There  was  no  thundering  or  bellowing,  only  the 
splash  of  the  waves  as  they  fell  back,  or  the  rattling  of  the  cooled 
dtope  on  the  upper  banks.  The  light  was  so  intense  as  to  be  almost 
painful,  as  the  crust  had  wholly  melted,  and  brilliant  fountains  of  fire 
covered  the  surface. 

"  When  I  could  think  of  anything  else  I  called  the  others,  but  only 
succeeded  in  awakening  the  guides,  and  just  then  a  drop  of  lava 
came  plump  into  a  greasy  newspaper  we  brought  our  supper  in,  and 
it  blazed  up  suddenly  to  the  dismay  of  our  guides,  who,  thinking 
that  the  volcano  had  broken  out  at  our  feet,  at  once  fled  to  a  safe 
distance.  Failing  to  arouse  them  with  my  voice,  I  threw  several 
bandfuls  of  gravel  at  the  sleepers,  but  without  effect,  and  I  had  to 
climb  down — almost  blinded  by  gazing  at  the  fire — and  shake  them 
roughly.  When  they  at  last  reached  the  edge  the  action  had  greatly 
diminished,  and  in  a  few  minutes  more  the  dark  crust  covered  the 
central  portion,  extending  rapidly  to  the  sides ;  «md  after  watching 
the  last  crack  close,  we  all  went  to  sleep  again.  I  was  glad  to  see 
such  distinct  flames,  as  their  existance  has  been  denied  in  volcanoes. 
They  were  bluish  green,  and  shot  up  in  tongues  or  wide  shoetA 
a  foot  long." 
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Y. — ^Baik  akd  Bitisb  ;  ob,  Huttoh  ahd  Plattaib  AOAnrar  Ltxi£ 
AND  ALL  C0MEB8.  By  CoLOHXL  Gbbxnwood.  Secomd  Eliibm, 
London:  Lonqmanb,  1866. 

TTTE  scarcely  know  what  to  say  of  this  extraordinary  book.  Hut 
V Y  it  contains  many  happy  .iheoretioal  hits  cannot  be  denied, 
and  though  the  author's  propensity  for  hnmomous  digressians  con- 
tinually disturbs  the  grave  attention  of  the  reader,  some  portioiis 
are  wdl  reasoned  and  clearly  expressed.  One  of  his  great  ot^jects 
seems  to  be  to  attack  Sir  Charles  LyeU,  Professor  Sedgwick, 
and  other  great  founders  of  the  science  of  geology ;  and  while  he 
accuses  Humboldt  of  concealing  the  laws  of  Nature  "behind  tiie 
double  veil  of  Greek  and  Latin,"  he  scarcely  writes  a  page  without 
introducing  a  Latin  sentence  or  quotation.  Still  he  must  be  creditsd 
with  the  merit  of  having  been  the  first,  of  late  years,  to  give  to  the 
world  (in  the  "  Tree-Lifter,"  in  1858,  and  "  Bain  and  Bivers,"  1857,) 
a  dear  exposition  of  the  subaerial  theory  of  denudation.  ProfeaBor 
Jukes  acknowledges  this  in  his  "School  Manual  of  Geology;" 
and  it  would  only  be  an  act  of  justice  if  other  subaerialists  ware 
to  make  more  frequent  reference  to  the  author.  It  would  likewise 
be  well  if  they  rendered  their  speculations  more  consiBtent  by 
imitating  Colonel  Greenwood  in  laying  the  main  stress  on  rain  and 
not  on  rivers,  for  it  is  obvious  that  S  rains  cannot  act  effectivdy 
in  a  state  of  general  dispersion  so  as  to  produce  the  gently-sloping 
declivities  which  characterize  the  majority  of  hills  and  valleys, 
torrents  and  rivers  which  (as  the  Colonel  admits)  act  on  lines 
only,  could  not  have  given  rise  to  the  general  form  of  the  ground. 
As  many  who  have  not  read  "  Rain  and  Bivers "  may  like  to  know 
how  far  its  author  has  forestalled  the  more  recent  advocates  of 
phvialism,  we  shall  give  a  number  of  quotations  from  his  work : — 
*^  No  marine  current  could  make  a  single  channel  sloping  from  a 
height  to  the  sea ;  still  less  the  myriads  on  myriads  of  diy  upper 
valleys  which  ramify  in  all  directions,  from  all  river  valleys, 
through  and  to  all  sides  of  the  tops  of  all  elevations,  whether  h^ 
or  low."  "  Soil  is  rotted  subsoil,"  and  "  is  in  constant  formation 
over  the  entire  surface  of  the  earth. ....  Bain  produces  a  denudation 

of  an  enormous  breadth  of  hiH-nde Bain  may  be   said  to 

form  hills  as  well  as  valleys Valleys  exist  only  in  the  disso- 
lution of  hills A  stream  running  through  ridges,  large  or 

small,  is  the  simple  consequence  of  the  differing  hardness  of  the 
ground  through  which  it  runs.  In  all  cases  a  stream  cuts  for  itself 
a  narrow  channel,  the  depth  of  which  is  determined  by  its  hardest 

part But  the  wash  of  rain  digs  down  where  tiie  ground  is 

soft  and  leaves  hills  or  ridges  where  it  is  hard.  And  as  a  stream 
cuts  through  a  hard  stratiun,  say  the  North  or  South  Downs,  the 
wash  of  rain  is  scooping  out  two  lateral  valleys  behind  it,  that  is  a 
valley  behind  each  side  of  the  gorge  and  ridge,  as  in  the  Weald  day. 

The  dibris  of  these  valleys  is  carried  off  by  the  lowering  bed 

of  the  river.     A  ridge  is  then  developed,  and  the  river  runs  through 
a  goi^  in  the  ridge •  D\xqc&^  %&  the  softness,  is  the  widtiL 
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Above  each  hard  gorge  will  invariably  be  a  comparatively  wide 
horizontal  valley Rivers  have  the  power  to  cut  narrow  chan- 
nels or  ravineSj  but  they  have  very  little  power  of  widening  these. 
Disintegration  and  the  wash  of  rain  widen  these  ravines  into  broad 
valleys.  While  this  is  going  on,  rivers  convey  to  the  sea  what  rain 
brings  to  them,  ....  rain  is  constantly  shoving  the  whole  surface 

of  the  earth  down  towards  the  sea. No  drop  of  rain  runs  an 

inch  on  the  surface  of  the  earth  without,  as  far  as  it  goes,  setting 
some  soil  forward  on  its  road  to  the  sea,  and  it  wont  run  back  again. 
No  return  tickets  are  given.     It  will  wait  there,  and  go  on  by  the 

nex-t-rain Neither  wind  nor  water,  under  any  circumstances, 

ever  travels  empty-handed Iq  comparison  to  the  broad  waste 

from  the  wash  of  rain,  the  waste  by  the  direct  action  of  rivers  may 
be  reckoned  as  nothing, ....  rivers  are  mere  labourers  or  accessories 

in  the  affair This  universal  portage  of  soil  by  rain  ....  may 

also  be  seen,  wmlm  fiddihus,  whenever  a  fence  runs  horizontally 
along  the  side  of  a  hill.     A  natural  terrace  is  then  formed,  ....  the 

good  soil  which  was  on  its  way  to  the  valley  is  arrested In 

France  I  have  seen  deep  terraces  result  from  very  narrow  strips  left 
uncultivated  to  decide  fields  or  properties."^  In  chapter  xiv.  the 
author  advocates  the  theory  that  man  may  have  existed  during  the 
Silurian  period,  and  asserts  that  "  myriads  of  species  of  megathe- 
riums, dinotheriums,  anoplotheriums,  or  anyothertheriums  (sic),  may 
have  existed  before  tiie  Silurian  or  primary  and  metamorpluc  period, 
without  a  vestige  of  their  fossil  remains  being  found  in  these 
strata."  (!)  One  of  the  best  chapters  in  the  book  is  on  "The 
Travelling  of  Sea-beach." 


VI.— OUR  SCIENTIFIC    JOURNALS. 

1.  The  Quabterly  Journal  of  the  Geological  Society  op  Lon- 
don for  August,  1867,  No.  91,  opens  with  Mr.  Ealph  Tate's  paper 
"  On  some  Secondary  Fossils  from  South  Africa,'*  a  region  whose 
geology  and  palaeontology  has  several  times  before  occupied  the 
pages  of  both  the  Transactions  and  the  Journal  of  this  Society. 

The  fossils  described  are  fourteen  species  of  plants,  thirty-nine 
mollusca,  two  corals,  three  serpulae,  and  one  cidaris ;  illustrated  by 
two  double  and  three  single  octavo  plates.  The  remains  are,  unfor- 
tunately, very  fragmentary ;  so  much  so,  indeed,  in  some  instances  as 
to  render  their  accurate  determination  a  matter  open  to  grave  doubt. 
Cidaris  pustuiifera  (Plate  viii.,  fig.  9)  ;  Trigonia  Goldfussi  (Plate 
vii.,  fig.  6),  and  Hamites  Africanus  (Plate  vii.,  fig.  5,*)  are  instances 
of  species  founded  on  very  slender  evidence.  Nevertheless,  South 
African  geologists  may  thank  Mr.  Tate  for  the  work  he  has  accom- 
plished, and  we  hope  they  will  try  to  send  better  specimens  home 
next  time  for  description. 

*  See  a  defence  of  this  theory  hy  G.  Poulett  Scrope,  Esq.,  in  GEOLoaiCAL 
Magazine  for  July,  1866. 

*  In  the  Explanation  to  Plate  vii.  p.  174,  the  names  of  figs.  4  and  6  are  trans^oaed^ 
and  in  that  of  Plate  yiii.  fig.  9  it  is  omitted  altogetliQC, 
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Mr.  J.W.Judd'spaper,  "OnilMstnita^wluohformtliefaaMof  te 
LinoohiBliire  WolcU,  deeervM  a  special  iiotioe,  which  we  pnpoM  to 
give  in  a  ftitiii^  number.  Ito  author^  evidenily  a  oapitot  fieU> 
obeerver,  has  met  with  his  proper  recognition,  being  one  of  tiie  £nr 
fnuxMMfiil  candidates  lately  appointed  to  the  field-staff  of  the  Qeol^ 
gical  Survey  of  Great  Britainit 

Mt»  Boyd  Dawldns  has  more  to  say  about  British  Tossil  Om; 
this  chapter  treats  of  Bob  hmgifrcm,  which  the  anthor  considers  tabe 
a  compiffativdy  modern  type  and  to  be  the  ancestor  of  onr  small  ]^^ 
land  imd  Welsh  cattle.  Mr.  Dawldns  has  idso  another  pqpe^  ^  On 
BhmoeeroM  UptorhhiuB  of  Owen,**  which  he  slates  to  be  synonyBOOS 
.  with  the  BhunoceroB  hemUasehua  of  Falconer,  but  not  by  any  mesas 
the  same  thing  as  the  BhinoeeroB  Uj^hhma,  of  Cnvier.  Oan  a 
specific  name  given  by  one  author  be  transferred  to  another,  Mr. 
Boyd  Dawkins  ? 

Sir  William  E.  Logan,  and  Drs.  J.  W.  Dawson  and  W.  B.  Gsr^ 
penter  have  more  to  say  about  new  specimens  of  EoKoOm,  of  which, 
they  give  illustrations  in  two  well-exeouted  plates. 

Mr.  H.  W.  Briatow  makes  out  a  strcmg  case  against  the  retention 
of  the  beds  named  by  Mr.  E.  B.  Tawney  (Quart  Joum.  GedL  Soa* 
VoL  zxii.,  p.  69),  "Sutton  series,"  and  " Southemdown  seiieB'*  as 
composing  a  formation  separato  and  scpeat  from  the  Lias  proper;  and 
he  i^ows  (1)  that  there  are  not  two  series  of  beds,  but  only  one ;  (2) 
that  the  paladontological  evidence  proves  this  group  of  strata  to  be 
true  Lias  from  top  to  bottom.  He  considers  the  term  Infra-lias  to 
be  misleading,  and  recommends  Sir  Heniy  De  la  Beche's  old  name 
"Lias  Conglomerato"  as  distinctive  and  unobjectionable. 

The  Rev.  P.  B.  Brodie  contributes  two  papers — (1)  "On  the 
Purbeck  Beds  at  Brill,  Buckinghamshire,  etc. ;  "  (2)  "  On  the  drift 
in  part  of  Warwickshire,  and  the  evidence  of  Glacial  action  which 
it  affords." 

The  two  following  papers  appear  only  as  abstracts: — (1)  Mr. 
Charles  Moore,  "On  the  Abnormal  conditions  of  Secondary 
Deposits  when  connected  with  the  Somersetshire  and  South  Wales 
Coal-basins,  ete.,"  and  (2)  Mr.  R.  Ethcridge,  "On  the  Physical 
Structure  of  North  Devon,  and  the  Palaeontologioal  value  of 
Devonian  Fossils,"  they  wiU  form,  we  underat^d,  an  extra 
number,  to  be  issued  at  a  later  data 

A  third  paper,  "On  Subaerial  Denudation,  and  on  Clife  and 
Escarpments  of  the  Chalk  and  the  Lower  Tertiary  Bods,"  By 
William  Whitaker,  B.A.  (Lond.),  F.G.S.,  of  the  Geological  Survey  of 
England,  a  brief  abstract  of  which,  is  only  given  (p.  265  Quart 
Joum.),  will  appear  in  full  in  the  October  and  November  Numbers 
of  the  Geological  Magazine. 

2.  The  Quartbblt  Journal  op  Science,  No.  XV.,  for  July,  con- 
tains, among  others,  an  article  upon  Mr.  J.  Beete  Jukes  and  the  Geolo- 
gical Society,  being  a  consideration  of  Mr.  Jukes'  recently-published 
pamphlet,  entitled  *'  Additional  Notes  on  the  Grouping  of  the  Bocks 
of  North  Devon  and  West  Somaxtt^t,  with  a  map  and  section  ;** 
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pre&ced  by  a  statement  of  the  reasons  which  compelled  the  auth<H: 
to  print  and  circulate  this  paper  at  his  own  cost  among  the  Fellows 
of  the  (Geological  Society  of  London.  Space  will  not  permit  us  to 
enter  into  a  prolonged  account  of  Mr.  Jukes's  pamphlet  here,  but 
those  who  care  to  learn  the  whole  matter,  will  find  it  very  fairly 
argued  in  the  pages  of  the  July  Quarterly  Journal  of  Science.  We 
give  the  writer's  concluding  remarks : — *^  After  a  careful  examination 
of  the  evidence,  we  are  unable  to  come  to  any  other  conclusions  than 
the  following: — (1)  That  Mr.  Jukes,  forgetting  the  Society's  rules, 
has  felt  aggrieved  at  the  refusal  to  publish  in  full  a  paper  whose  fate 
he  would  doubtless  have  predicted,  had  he  remembered  the  Society's 
regulations ;  and  (2)  that  he  has  precipitately  written  and  printed  an 
attack  on  the  Council  of  the  Society,  without  first  ascertaming  that 
his  recollection  of  the  Society's  rules  was  sufficiently  exact — a  course 
which  can  only  be  compared  to  rushing  into  a  lawsuit  without  legal 
advice,  on  the  strength  of  vague  impression,  and  with  no  real  know- 
ledge of  facts." 

3.  The  Popular  Science  Eeview  (No.  23)  for  April  contains, 
among  other  interesting  original  articles,  one  by  Dr.  J.  D.  Hooker, 
F.B.S.,  "  On  the  Struggle^  for  Existence  amongst  Plants."  In  it  the 
writer  shows  that  there  is  great  truth  in  the  saying  (attributed  to 
Dean  Herbert,  of  Manchester),  that  "  Plants  do  not  grow  where  they 
like  best,  but  where  other  plants  will  let  them,"  and  that  circum- 
stances of  climate  and  soil  are  not  omnipotent  in  regulating  the 
distribution  of  vegetable  life.  Tlie  writer  gives  numerous  instances 
of  the  way  in  which  one  class  of  plants  affect  the  progeny  of  another 
class ;  grasses  and  herbs,  for  example,  smotliering  the  seedlings  of 
large  and  prolific  trees.  Dr.  Hooker  also  cites  some  of  the  most 
remarkable  changes  which  have  been  produced  upon  the  floras  of 
new  countries  wherever  European  emigration  has  introduced  foreign 
plants,  particularly  in  the  spread  of  many  of  our  commonest  wild 
plants,  and  field  and  garden  weeds.  Xo  instance  can  well  be  found 
more  interesting  than  the  change  effected  in  Now  Zealand  since  first 
>'isited  by  Captain  Cook,  both  as  regards  plants  and  animals.  The 
domestic  pig  has  run  wild,  and  multiplied  to  such  an  extent  on  the 
eastern  side  of  the  island  that  parties  employed  fur  their  destruction 
have  been  known  to  shoot  as  many  as  22,000  on  a  single  sheep-run 
without  any  apparent  diminution  in  their  numbers.  The  Norwegian 
rat,  the  European  mouse,  and  other  old-world  pests  have  found  their 
way  out  there,  and  actually  disix)ssessed  the  native  species.  The 
Maoris,  who  are  keen  observers,  have  this  saying,  "As  the  white 
man's  rat  has  driven  away  the  native  rat,  as  the  European  fly  drives 
away  our  own,  and  the  clover  kills  our  fern,  so  will  the  Maoris 
disappear  before  the  wliite  man  himself." 

There  is  also  an  article  on  the  Flint  Flakes  of  Devon  and  Corn- 
wall, by  Spence  Bate,  Esq.,  F.R.S.,  which  is  well  deserving  the 
attention  of  Quaternary  Geologists. 

The  July  number  (24)  has  a  contribution  by  Mr.  W.  Carruthera^ 
F.L.S.,  "On  the  Botany  of  a  Coal-mine."    It  \%  Nerj  ^raXivi^\s^\ft 
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find  ihat»  afler  a  period  of  so  many  yean,  we  have  again  a  good 
paladobotanist  actiyely  at  work  in  this  oonntry— one  idio,  firam  Ida 
oonneotion  with  the  Botanioal  Department  in  the  British  Mhimnuu 
(so  rich  in  memoriak  of  the  late  Bohert  Brown,  ita  former  keeper), 
may  naturally  be  ezpeoted  to  exoel  in  this  brandi  of  aoienoa. 
The  pages  of  the  Gsoloqioal  MAaAzms  contain  many  "valiiaUe 
oontribntionB  to  fossil  botany  from  Mr.  Garruthera'  pen.  The  artade 
in  the  ''Popular  Science  Beyiew"  should  be  read  by  all  who  wish 
to  obtain  a  good  notion  about  the  origin  of  ooaL 


4.  Tex  LxTSLLXcrrnAL  Obssbysb  maintaina  ita  character  admixaUjr» 
having  within  its  pages  a  goodly  store  of  information  on  thinn  m 
general,  and  the  heavenly  l^)die8  in  particular.  The  very  remazvable 
qhangefirstobserved  by  Schmidtinthe  lunar  crater  of  ''Linn£,'*8itaated 
in  the  plain  of  the  Mare  Serenitatis  (noticed  in  the  ''Intdleotoal 
Observer  "  in  January  last,  and  also  in  many  subsquent  numbers)  siro- 
posed  to  be  Hie  result  of  a  volcanic  eruption,  appears  (from  toe 
August  number)  still  to  rest  upon  very  slender  evidisnoe.  Thace  ii 
grrat  truth  in  the  concluding  remarks  of  M.  Elie  de  Beanmonty 
"  that  if  observers,  placed  in  the  moon,  viewed  Yesuviua  or  Etna 
before  and  after  an  eruption,  they  would  only  notice  very  aKght 
changes.  A  great  eruption,  even  of  Vesuvius,  would  produce  no 
other  effect  than  to  diminish  slightly  the  depth  of  the  semioiroalar 
trench  of  the  Atrio  del  Cavallo  and  to  change  its  colour.  Seen 
from  the  moon,  such  an  alteration  would  appear  problematical,  and 
give  rise  to  discussions  among  observers.  A  single  change,  how- 
ever slight,  would  show  that  geological  life  exists  in  the  interior  of 
the  moon,  as  well  as  of  our  earth. 

The  May  and  June  numbers  contain  an  account  of  the  structure 
and  systematic  position  of  Graptolites,  by  Mr.  W.  Carruthers,  F.L.S. 
(with  two  excellent  plates).  The  author,  after  giving  their  history, 
structure,  and  classification,  concludes  by  a  consideration  of  their 
affinities  to  living  forms,  and  gives  good  reasons  for  placing  them 
among  the  Hydrozoa,  although  a  somewhat  abnormal  form  of  that 
class.  We  should  notice  two  other  geological  articles  which  appear 
in  the  August  number,  one  by  Mr.  Bomard  H.  Woodward  (eldest 
son  of  the  late  Dr.  S.  P.  Woodward),  "  On  the  Grcology  and  Ferns  of 
Glen  Clova ; "  the  other  "  On  the  Origin  of  the  Cheddar  Cliffs,"  by 
D.  Mackintosh,  Esq.,  F.6.S.  The  latter  gentleman's  name  is  well 
known  as  a  frequent  contributor  to  the  pages  of  the  Geolooicil 
Magazine. 


Oeolooioal  Sooibty  07  London. — June  19,  1867. — ^Warington 
W.  Smyth,  Esq.,  M.A,  F.E.S.,  President,  in  the  chair.  The  follow- 
ing communications  were  read : — ''  On  Cycloeyaihu,  a  new  genus  of 
tlie  Cyathophyllidea,  with  remarks  on  the  genus  AtdaphyUwHL^^  By 
P.  Martin  Duncan,  M.B.,  Seo,Q^.,  and  James  Thomson,  Esq. 
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A  carefol  examination  of  a  large  series  of  sections  and  weathered 
specimens  of  Corals  from  near  the  base  of  the  Carboniferous  series 
at  Lesmahago,  etc.,  which  have  hitherto  been  referred  to  the  genus 
AulopkyUum,  E.  and  H.,  has  convinced  the  authors  that  A.  fungites, 
cmd  J..  Bowtrhanki  must  be  referred  to  a  new  genus,  which  they 
propose  to  name  Cydocyaihus,  It  differs  from  Aidophyllum  in  having 
a  more  or  less  essential  columella  of  a  very  complicated  structure, 
while  that  genus  was  described  by  its  authors  as  devoid  of  any  such 
structure.  One  form  in  the  series  of  specimens  examined  by  Dr. 
Duncan  and  Mr.  Thomson  exhibited  no  columella,  and  the  space 
which  would  otherwise  have  been  occupied  by  it  was  covered  in  by 
successive  tabulae ;  they  therefore  referred  it  to  Atdophyllum,  under 
the  name  of  A.  EdtoardsL 

2.  "On  the  discovery  of  a  new  Pulmonate  MoUusk  (Contdus 
prUcuB,  P.  P.  Carpenter)  in  the  Coal-formation  of  Nova  Scotia." 
By  J.  W.  Dawson,  LL.D.,  F.R.S.,  F.G.S. 

Some  crushed  specimens  of  the  little  shell  described  in  this  paper 
were  found  in  a  bed  of  clay,  associated  with  numerous  individuals 
of  Pupa  vetusta,  between  coals  No.  37  and  No.  38  of  the  Joggins 
section,  during  a  search  undertaken  for  the  purpose  of  discovering, 
if  possible,  traces  of  land-animals  in  addition  to  the  Pupa  already 
known.  On  submitting  these  specimens  to  Dr.  P.  P.  Carpenter,  they 
were  referred  by  him  to  the  group  Conulusy — a  sub-genus  of  Zonites  ; 
and  he  has  added  to  Dr.  Dawson's  paper  a  description  of  the  characters 
which  they  present. 

3.  "  On  some  tracks  of  Pieraspia  (?)  in  the  Upper  Ludlow  Sand- 
stone."    By  J.  W.  Salter,  Esq.,  A.L.S.,  F.G.S. 

Impressions  upon  two  slabs  discovered  by  Mr.  R.  Banks  in  the 
Downton  or  Upper  Ludlow  Sandstones  of  Kington,  Herefordshire, 
were  described  by  Mr.  Salter  as  the  tracks  of  Pteraspid  fish.  His 
reasons  for  assigning  this  origin  to  the  imprints  were  partly  based 
upon  their  character,  and  partly  on  the  fact  that  the  Pteraspis  was 
the  only  known  creature  of  the  period  capable  of  making  the  im- 
prints. He  was  of  opinion  that  the  tracks  were  produced  by  fish 
endowed  with  stiff  defences  to  their  pectoral  or  ventral  fins.  Whether 
the  Pteraspis  possesses  such  defences  he  was  not  aware,  though  he 
thought  it  not  at  all  improbable. 

4.  "  On  a  new  LinguleUa  from  the  red  Lower  Cambrian  rocks  of 
St.  David's."  By  J.  W.  Salter,  Esq.,  A.L.S.,  F.G.S.,  and  H.  Hicks, 
M.D. 

Until  very  recently  not  a  vestige  of  any  organic  remains  had 
occurred  in  the  red  rocks  of  the  Lower  Cambrian  series.  The  fossil 
now  in  question,  which  has  been  obtained  from  these  deposits,  is 
unquestionably  a  Lingulella ;  and  although  apparently  of  the  same 
species  as  one  which  Mr.  Salter  names  lAngidella  ferrugtnea,  very 
common  in  the  lowermost  of  the  layers  which  have  yielded  Para- 
doxideSf  this  older  form  is  distinguished  by  the  varietal  name  of 
L.  ferruginea  var.  ovalisj  Hicks. 

6.  '*  Observations  on  certain  Points  in  the  Dentition  of  Fossil 
Bears,  which  appear  to  afford  good  diagnostic  charact^iE,  qsi6l  qtsx  \^2L^ 
vol..  IV. — MO  .zxxiz.  *n 
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relation  of  U.  prtaeus,  Goldf.,  to  U.  fem/xP    By  George  Bosk,  Eiq., 
F.R.S.,  F.G.S. 

After  noticing  the  difficulties  which  attend  the  stady  of  the  bonfli 
of  tho  skeleton  generally  in  Fossil  Bears,  and  the  somewhat  oon- 
fused  and  contradictory  opinions  as  to  the  distmotion  of  speoei 
which  have  arisen  in  conseqnenoe,  Mr.  Bosk  stated  that  his  objaet 
in  the  present  communication  was  merely  to  call  attention  to  some 
points  in  the  dentition  which  seemed  to  afford  more  certain  tod 
more  readily  ascertainable  characters  than  could  at  present  be  dmm 
from  the  bones,  and  which,  at  any  rate  in  the  absence  <A  ote 
evidence,  were  a  sufficiently  sure  guide  in  the  distinction  of  speeio^ 

The  characters  derived  from  the  teeth  depend 

1.  On  their  dimensions,  absolute  and  relative. 

2.  On  their  form. 
It  is  not  necessary,  however,  to  consider  all  the  teetL    TIm 

canines  vary  too  much  even  within  the  limits  of  one  species  to  he  of 
much  utility ;  and,  with  certain  exceptions,  the  differences  exhibited 
in  the  molars  are  not  sufficiently  marked  to  allow  of  their  being 
employed. 

llio  teeth  upon  which  reliance  is  to  be  placed  are  the  n^^ier  and 
lower  fourth  premolars,  and  the  last  molar  in  each  jaw  ;  and  the  dis- 
tinctive characters  of  these  teeth  in  V,  ^Icbm,  U.  prisau,  U.farox, 
and  U.  arctos  were  pointed  out 

It  was  also  endeavoured  to  be  shown  that  in  the  size,  propoitiona, 
and  form  of  the  teeth,  no  essential  differences  could  be  perceived 
between  U.  priscus  and  U,  ferox;  and  the  opinion  was  expressed 
that  BO  far  as  cninial  and  dental  characters  are  concerned,  those  two 
species  are  at  present  indistinguishable. 

G.  *'  On  the  Geology  of  the  province  of  Canterbury,  New  Zea- 
land." By  Julius  Iloost,  M.D.,  F.R.S.,  F.G.S.  Communicated  by 
Sir  R.  I.  Murchison,  Bart.,  K.C.B.,  F.R.S.,  F.G.S. 

The  Southern  Alps  in  the  Province  of  Canterbury  were  stated  to 
fonn  the  eastern  wing  of  a  huge  anticlinal  of  granites ;  on  the 
western  base  of  this  central  chain  younger  granites  of  secondary 
ago  support  semimetamorphoric  strata,  l^e  eastern  side  of  the  arci 
consists  of  a  succession  of  huge  folds  of  dioritic  sandstones,  clay- 
slates,  and  breccias,  overlain  by  either  Upper  Devonian  or  Lower 
Carboniferous  strata. 

The  Southern  Alps  are  boimded  on  the  eastern  side  by  a  belt  of 
old  Tertiary  quortzoso  trachytes  and  pearlstones,  on  which  repose 
extensive  agglomeratic  and  tufaceous  deposits, — clays,  sands,  and 
lignite  bands ;  these  are  succeeded  by  thick-bedded  calcoreo-arens- 
ccous  strata  ;  the  whole  broken  through  by  Dolerites,  which  in  their 
turn  are  covered  by  sand,  clays,  and  thm  limestones,  probably  of 
Pliocene  age. 

llio  author  concluded  by  describing  the  Post-pliocene  morune- 
accumulations  which  are  found  on  both  sides  of  the  Southern  Alps. 

7.  "  On  the  Chemical  Geology  of  the  Malvern  Hills.'*  By  the 
Be  v.  J.  H.  Timins,  M.A.,  F.G.S. 

From  a  detailed  examxn».\iQiii  vtA  woal^fnA  of  the  rocks  composiiif 
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the  MalTem  HiUb,  with  a  view  to  the  determmation  of  the  chemico- 
^ysioal  processes  which  have  contribated  to  their  formation,  Mr. 
Timiiis  has  arriyed  at  the  following  general  conclusions  in  regard  to 
those  rocks  of  emptive  origin : — (1)  that,  in  the  intrasive  trap-rocks, 
the  ratio  of  the  oxygen  of  the  sUica  to  that  of  all  the  bases  taken 
together,  varies  progressively  from  5 : 4  to  nearly  2:1;  (2)  that  the 
relative  proportions  of  the  several  bases  vary  considerably  in  different 
rocks,  and  often  characterize  particular  localities ;  (3)  that  the  chemi- 
cal composition  of  the  eruptive  rocks  does  not  vary  according  to 
their  age ;  (4)  that  the  atomic  proportions  of  the  silica  to  the  bases 
is  generally  highest  in  the  largest  m&sses  of  trap,  and  lowest  in  the 
smallest  masses ;  (5)  that  in  the  same  masses  of  trap  there  is  an 
appreciable  increase  in  the  silica  towards  their  centres,  and  that  the 
primary  Bource  of  all  the  trap-rocks  in  the  Malvern  Hills  was  nearly 
a  bi-silicate,  which,  during  the  various  processes  by  which  it  has 
been  brought  to  the  surfiaoe,  has  become  united,  more  or  less,  with 
other  substances,  assimilating  metallic  oxides,  lime,  magnesia,  or 
alkalies,  according  as  one  or  another  might  be  locally  prevalent,  just 
as,  in  modem  times,  the  lava  of  Vesuvius  takes  up  soda,  and  that  of 
Etna  lime ;  and  (6)  that  in  all  the  eruptive  rocks  the  atomic  propor- 
tion of  the  silica  to  the  bases  varies  according  to  a  common  law. 

8.  "  On  the  Belative  Distribution  of  Fossils  throughout  the  North 
Devon  series."     By  Townshend  M.  Hall,  Esq.,  F.G.S. 

The  author  gave  a  table  showing  the  relative  distribution  of  the 
organic  remains  throughout  the  members  of  the  Devonian  system  of 
North  Devon.  The  subdivisions  of  the  rocks  employed  by  Mr.  Hall 
are:— (1)  The  "Pilton  Beds,"  highly  fossil iferous ;  (2)  "Cuculliea 
Zone,"  a  term  proposed  in  place  of  that  of  the  **  Marwood  Beds,*' 
and  -suggested  by  the  abundance  of  the  shells  of  several  species  of 
CucuIlcMLy  which  are  contained  in  the  sandstone  of  the  series;  (3) 
the  "  Morthoe  group,"  unfossiliferous  ;  (4)  the  "  Ilfracombe  group," 
containing  corals  and  several  species  of  Brachiopods  in  good  pre- 
servation ;  (5)  -the  "  Martinhoe  group,"  unfossiliferous ;  (6)  the 
"  Lynton  Beds,"  with  few  fossils ;  and  (7)  the  "  Foreland  grits," 
which  are  without  fossils,  and  the  lowest  of  the  series. 

9.  **  On  the  Geology  of  the  Princess  Islands  in  the  Sea  of  Mar- 
mora.'* By  W.  R.  Swan,  Esq.  Communicated  by  Sir  R.  I.  Mur- 
chiaon,  Bart.,  K.C.B.,  F.R.S.,  F.G.S.,  etc. 

Mr.  Swan  pointed  out  the  existence  of  a  considerable  mass  of 
Devonian  strata,  partly  fossiliferous,  in  several  of  these  Islands,  of 
an  age  different  from  that  of  the  beds  of  the  Bosphorus,  which  latter 
he  has  shown  in  a  former  paper  to  belong  to  the  lowest  of  the 
Devonian  series  of  the  Rhine.  The  presence  of  remains  of  fish  in 
the  above  strata,  and  of  an  ancient  coral-reef  in  one  of  these  islands 
(Andirovitho),  was  also  noticed. 

The  rocks  which  form  the  remaining  portions  of  these  Islands  are 
(1)  Trachytic,  of  younger  age  than  the  Devonian  strata,  and  (2) 
Trappean,  more  recent  than  the  Trachytic.     The  Quartz  rocks,  of 
which  some  of  the  islands  are  largely,  and  others  en\ivi^3  qotc^q^^^^ 
are  altered  sandstones  of  Devonian  age. 
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10.  "  On  the  Sulphur  Springs  of  Northern  Formosa."  By  Cuth- 
bert  Collingwood,  M.B.,  F.L.S.  Communicated  by  the  Aflsiatant- 
Secretary. 

The  sulphur  springs  are  situated  amongst  the  hills  near  Tamsuy, 
in  the  north-eastern  comer  of  the  Island  of  Formosa,  and  indicate 
the  existence  of  volcanic  action  near  the  surface  of  the  region,  a 
phenomenon  otherwise  afforded  by  the  frequent  occurrence  there  of 
earthquakes.  One  spring  possessed  the  character  of  a  mountain 
torrent,  and  had  a  temperature  of  about  130^.  The  spot  containing 
most  of  the  springs  occupies  about  two  acres  of  ground,  is  quite 
barren  of  v^etation,  and  is  covered  with  low  hillocks  of  friable 
rocks  and  debris,  interspersed  with  shaUow  pits  containing  mud, 
sand,  and  sometimes  water.  From  cracks  and  fissures  in  these 
depressions  arose  clouds  of  steam ;  and  around  them  was  strewn  a 
quantity  of  sublimated  sulphur,  ihe  yellow  colour  of  which  was 
visible  from  a  distance. 

11.  "On  the  Geology  of  Benghazi,  Barbary ;  with  an  account  of 
the  subsidences  in  its  vicinity."  By  George  B.  Stacey,  Esq. 
Communicated  by  the  President 

The  town  of  Benghazi  is  built  on  a  stratum  of  clay,  which  reposes 
on  a  sandy  foundation.  It  is  partially  protected  from  the  action  of 
the  sea  by  a  reef  of  sandstone  rocks  projecting  two  or  three  feet 
above  the  water-level.  Between  the  reef  and  the  land  the  water  is 
now  about  five  feet  in  depth,  while  fifty  years  ago  this  area  was  dry 
land ;  remains  of  buildings  are  to  be  seen  under  the  water.  The 
.  author  is  therefore  of  opinion  that  the  land  is  sinking  regularly,  and 
comparatively  quickly.  The  fundamental  rock  of  the  country  is  a 
Tertiary  limestone,  and  the  author  has  obtained  from  the  neighbour- 
hood of  Benghazi  specimens  of  Corals,  Echinoderms,  Oysters 
Pectens,  and  on  the  surface  Cardium  edule. 

12.  "  Report  on  the  Existence  of  large  Coal-fields  in  the  Province 
of  St.  Catherine's,  Brazil."  By  Edward  Thornton,  Esq.  Commu- 
nicated by  the  Rt.  Hon.  the  Secretary  of  State  for  Foreign  Affairs. 

The  existence  of  Coal  in  this  district  has  for  many  years  been  an 
established  fact ;  but  no  practical  exploration  had  been  made  until 
the  years  1861-63,  when  Viscount  Barbacena,  having  purchased  a 
tract  of  land  containing  the  best  seams,  ascertained  the  existence  of 
a  series  of  coal-beds  at  nine  different  levels,  imderlying  a  sandstone 
formation,  horizontally  disposed,  and  varying  in  thickness  from  IJ 
to  10  feet.  Analyses  of  specimens  of  the  coal  prove  it  te  be  of  good 
quality,  ite  profitable  working  depending  solely  upon  the  facilities 
for  transport. 

13.  "On  the  Sources  of  the  Materials  composing  the  White 
Clays  of  the  Lower  Tertiaries."    By  Geo.  Maw,  Esq.,  F.G.S.,  F.L.S. 

In  examining  some  of  the  light-coloured  deposite  occurring  beneath 
the  Boulder-clay,  in  pockete  in  the  Carboniferous  Limestone,  the 
author  was  led  to  the  conclusion  that  some  of  the  beds  of  very  pure 
white  clay  could  not  have  been  derived  from  the  mere  mechanical 
degradation  of  any  previously  existing  materials,  and  analyses  by 
Dr,  Voelcker  showed  thai  \k<&^  c^ii\a^<^  ^Y&cdlac  proportions  oif 
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silica  and  alumina  as  did  the  limestone ;  and  Mr.  Maw  condnded 
that  they  were  left  behind  in  the  cavities  after  the  calcareous  matter 
had  been  removed  by  watery  dissolutions.  The  average  of  a 
number  of  analyses  of  the  white  Tertiary  clays  of  Dorset,  Hants, 
and  Devon,  showed  a  similar  resemblance  to  the  average  compositions 
of  a  number  of  examples  of  Chalk  and  Chalk-marl,  after  deducting 
the  carbonate  of  lime  and  other  matters  soluble  in  carbonated  water, 
implying  a  derivation  from  the  watery  dissolution  of  the  Chalk. 
The  geographical  distributions  of  the  Tertiary  white  clays  seemed  to 
favor  such  an  origin,  and  the  improbability  of  their  derivations  from 
the  felspathic  rocks  was  supported  not  only  on  geographical  but  on 
chemical  grounds.  The  average  of  the  analyses  of  felspar  showed 
that  the  proportions  of  silica  to  alumina  was  about  as  three  to  one, 
and  in  the  average  of  a  number  of  analyses  of  clays  as  two  to  one, 
indicating  that  felspathic  rocks  could  not  provide  the  proportion  of 
alumina  found  in  the  white  clays ;  but  the  proportion  of  silica  to 
alumina  in  Chalk  corresponded  as  nearly  as  possible  with  their 
composition. 

14.  "  On  the  Post-glacial  Structure  of  the  South-east  of  England." 
By  Searles  V.  Wood,  Jun.,  Esq.,  F.G.S. 

This  paper  was  an  outline  of  the  principal  points  deduced  by  the 
author  from  his  Geological  survey  of  the  country  included  in  the 
Ordnance  sheets  Nos.  1  and  2,  where  the  glacial  clay  approaches 
nearest  to  the  Thames  Valley  beds ;  and  from  a  survey  on  a  smaller 
scale  of  the  glacial  beds  over  a  much  larger  area.  Bofli  of  his  maps, 
with  a  manuscript  memoir  upon  the  subject,  have  been  placed  by 
him  in  the  Library  of  the  Society. 

The  author  took  up  the  structure  at  the  southerly  and  westerly 
edges  of  the  principal  tracts  of  glacial  beds,  and  in  the  parts  where 
these  are  divided  by  great  troughs  of  denudation ;  he  showed  the 
manner  in  which  the  denudation,  commencing  at  the  first  upheaval 
of  the  glacial  sea-bed,  has  descended  through  the  Lower  Tertiary 
and  Secondary  deposits,  accompanied  by  the  formation  of  successive 
gravel  beds  during  its  progress.  His  conclusion  was,  that  the  re- 
moval of  the  Lower  Tertiary  strata  over  much  of  the  South  of  Eng- 
land, «md  the  excavation  of  the  Weald  Valley,  as  well  as  the  great 
denudation  which  the  Liassic,  Oolitic,  and  Cretaceous  beds  have 
undergone  in  the  west  of  England,  are  to  be  traced  principally  to  the 
progress  of  the  post-glacial  denudation.  This  denudation  had  its 
inception  in  the  upheaval  of  a  portion  of  the  glacial  sea-bed,  and  was 
accompanied  by  a  long  succession  of  subterraneous  disturbances, 
which  have  brought  up  the  Secondary  and  Tertiary  rocks  of  the 
south  and  west  to  the  elevations  they  now  occupy,  and  left  the  early 
emerged  portion  of  this  sea  bed  (represented  by  the  detached  tracts 
of  the  Upper  and  Middle  Glacial  formations)  at  lower  levels  than 
much  of  the  denuded  area  of  the  south  and  west. 

The  following  specimens  were  exhibited  : — 

A  series  of  Elephants*  teeth  from  the  Norwich  Mammaliferous 
Crag  and  the  Forest-bed  of  Norfolk ;  exhibited  by  the  Rev.  John 
Ounn,  M.A.,  F.G.S.,  showing  (a)  the  translUoTv  oi  VlSaa  VLo'3W>^*»^  i 
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E.  meridienaUB  into  the  sub-genus  Emdephoi ;  {h)  the  neoeesity  far 
establishing  a  new  gpeoies,  called  by  Mr.  Qunn  Leptadon,  from  the 
fineness  of  the  enamel ;  (o)  the  yariation  of  the  E,  cmH^Ms  from  the 
Post-glaoial  Mundesley  lacustrine  bed,  and  {d)  the  probable  deriya- 
tion  of  the  E.  anUquua  from  an  old  type  of  the  S,  Afrisamus  in  the 
Norwich  Mammaliferous  Crag. 

CoTTxswoLD  Natubausts'  Fixld-olub. — This  club  met  for  Uie 
second  time  this  season  at  Miokleton  Ma^or,  near  CSampdan,  by 
invitation  from  Sir  Maxwell  and  Lady  Steele  Graves. 

After  dinner,  Dr.  Paine,  the  hon.  secretary,  read  Mr.  Bravender^a 
paper  "  On  the  Watershed  of  the  Upper  Thames." 

The  subject  of  water  supply  having  of  late  so  much  occupied 
public  attention  the  author  o£f^ied  some  account  of  the  watershed  of 
the  Upper  Thames,  between  the  sources  of  the  Thames  and  Oxford. 
The  course  of  the  Thames  is  eastward,  and  it  is  fad  by  many  small 
rivers  and  brooks  coming  from  the  north  and  south.  The  highest 
area  of  the  watershed  of  the  Thames  is  74  square  miles.  Ilie 
author  described  in  detail  the  various  streams  whidii  feed  the  Thames 
above  Oxford,  the  largest  the  Ock,  draining  an  area  of  100  iquare 
miles,  falls  into  the  Thames  at  Abingdon,  below  Oxford,  and  beyond 
the  district  named.  The  watershed  on  the  south  side  of  the  Thiones, 
containing  123  square  miles,  yields  a  smaller  supply  than  the  same 
area  north  of  the  river.  The  dip  of  the  strata  is  south-east,  descend- 
ing from  the  Thames  on  the  south  side,  but  towards  the  Thames  on 
the  north  side.  The  surface  of  the  country  slopes  from  the  Chalk 
Hills  towards  the  Thames,  and  the  water  which  immediately  runs  off 
reaches  the  Thames,  but  at  a  slower  rate  than  that  from  the  north. 
Part  of  that  which  is  absorbed  by  the  soil,  £ind  part  which  is  lost  in 
the  streams  in  the  passage  over  open  and  porous  beds,  sinks  through 
those  porous  beds  to  the  upper  surface  of  the  tenacious  beds  of  the 
Oxford  clay,  Kimmeridge  clay,  and  the  Gault,  and  the  water  de- 
scending the  plane  of  stratification  in  a  contrary  direction  to  that  of 
the  river  is  lost  to  the  Theimes.  The  same  remarks  refer  to  the 
watershed  of  the  Ock.  The  area  of  the  watershed  of  the  Upper 
Thames  thus  described  is  875  square  miles,  and  is  made  up  as 
follows : — 

WEST   OF  THE   THAMES. 

•aUARX  KILXa. 

Swillbrook  and  Thsimes  Head    74: 


S 


NOBTH   OF  THE  THAMES. 

The  Chum 

Ampney  and  Marston  brooks     ... 
X Qe  \^oin      I.,      ...      ...      ...      ...      • 

JL ne  jjcacn    ...     ...      ...      ...     ...     . 

The  Brampton  and  Thames  district  . 
The  Windrush 
The  Evenlode 


...     ...     ...     ... 


...     ...     *•.     .*• 


73 

32^ 

87 

36^ 
119 
141 
189 
762 
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SOUTH  aw  TPK  TCLMiSQ.  752 

The  Bay 651  \ 

Highworih  district     9|  >  123 

The  Cole      •• , 48   ) 

876 

The  ndnfiJl  over  this  875  square  miles  may  be  taken  at  28  inches 
per  annum,  fix>m  T^hich  12  mches  should  be  deducted  for  evapor- 
ation.   The  rainfall  on  a  square  mile,  with  thi^  deduction,  will  be 
1,376,710  cubic  y^rds.     But  to  arrive  at  the  probable  available 
quantity  a  further  deduction  should  be  made  for  percolation  into 
porous  strata,  which  may  not  afterwards  be  thrown  out  by  springs, 
and  in  consequence  may  not  reach  the  Thames,  but  pass  under  it. 
Some  of  this  water  we  hnoto  must  be  brought  to  the  surface  by 
faults,  as  at  Bozwell  Sprine ;  but  this  can  only  be  part  of  what 
percolates  through  the  beds  oi  the  upper  Oolite  to  the  surface  of  the 
Fuller's  earth.    The  water  which  is  absorbed  by  the  porous  beds  of 
the  Inferior  Oolite  is  very  large,  amoimting  to  a  third  of  the  rainfall. 
Mr.  Bravender  then  proceeded  to  point  out  that  the  greatest  loss  by 
percolation  is  in  those  streams  which  pass  over  the  Inferior  Oolite, 
the  area  of  which  is  about  106  square  miles.     The  Chum,  Coin, 
Windmsh,  and  Evenlode,  lose  greatly  in  passing  over  the  loose  and 
nibbly  rock  of  the  Inferior  Oolite.     The  average  yearly  loss  is  not 
less  than  half  the  rainfall,  after  deducting  for  evaporation,  leaving 
eight  inches  of  available  water.     The  available  depth  over  the  other 
strata  in  this  watershed  may  be  taken  at  twelve  inches.     The  mean 
"would  appear  to  be  somewhere  between  nine  and  eleven  inches. 
Assuming  it  to  be  nine  inches  only,  and  the  inhabitants  of  London 
to  be  3,250,000,  then  272  square  miles  of  watershed  at  this  depth 
will  supply  them  with  thirty  gallons  of  water  each  per  day.    It  will 
thus  appear  that  the  watersheds  of  the  Chum,  Ampney  and  Marston 
brooks,  the  Coin,  and  of  the  Ock,  amounting  to  292^  square  miles, 
will  more  than  supply  the  entire  population  of  London.   The  Chum, 
the  Coin,  and  the  Windrush  having  an  aggregate  watershed  of  301 
square  miles,  are  more  than  sufficient  for  the  purpose  ;   and  the 
w^atersheds  of  the  Chum,  Coin,  and  Ock,  containing  260  square 
square  miles,  are  nearly  sufficient  for  the  purpose.     London  is  at 
present  said  to  be  supplied  with  643,000  cubic  yards  of  water  daily, 
which  is  at  the  rate  of  more  than  thirty-three  gallons  per  head  for 
three  millions  and  a  quarter  of  inhabitants.     Jf  this  be  correct, 
London  is  more  abundantly  supplied  with  water  than  many  other 
towns.     The  author  then  gave  a  detailed  account  of  a  series  of 
observations  of  the  actual  quantity  of  water  flowing  down  the  river 
in  the  twenty -four  hours  in  August,  1864,  near  Castle  Eaton,  and  he 
found  it  to  be  in  one  instance  thirteen  millions  of  gallons.     In  the 
September  following  the  volume  of  water  had  decreased  to  seven 
millions  of  gallons.    On  the  8di  of  October  only  one  million  gallons 
descended  in  the  twenty-four  hours.     In  the  morning  of  this  day 
(Mr.  Bravender  said),  '*I  had  ascertained  no  water  was  passing 
down  the  Thames   at   the   bridge   at   Crickladft  *,   ^k^t^  ^^  ^^ 
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water  in  the  river  there  except  in  the  hollows  in  a  few  places.  I 
examined  the  Chum,  which  flows  into  the  Thames  near  Cricklade, 
and  found  that  river  completely  dry  at  South  Cemey,  and  on  de- 
scending the  stream  to  where  the  water  from  Boxwell  Spring  joins 
the  Chum  I  observed  a  considerable  quantity  of  water  flowing  into 
the  Chum  from  Boxwell  Spring.  On  visiting  Boxwell  Spring, 
about  a  quarter  of  a  mile  up  iiie  brook  from  this  junction,  I  found  it 
discharging  about  the  usual  quantity.  I  had  sometime  before  ascer- 
tained the  flow  of  this  spring,  and  did  so  at  this  time,  and  found  the 
discharge  about  one  million  one  hundred  thousand  gallons  in  twenty- 
four  hours.  The  fact  is  that  the  water  passing  Water  Eaton  was 
fix)m  the  Boxwell  Spring,  and  in  passing  over  about  three  miles  of 
porous  gravel  and  somewhat  peaty  soil  there  was  a  loss  of  one 
hundred  thousand  gallons  per  day  at  that  time.  This  loss  would 
eventually  find  its  way  into  the  Thames  lower  down  the  vale.  It 
may  be  observed  that  from  the  middle  of  August  to  the  middle  of 
October  scarcely  any  rain  feU,  and  that  which  did  fall  was  absorbed 
immediately,  and  made  not  the  slightest  difference  to  the  water  in 
the  Thames.  Our  observations  extended  over  forty-five  days,  from 
the  24th  August  to  the  8th  of  October,  and  during  this  period  the 
entire  supply  of  the  Thames  above  Water  Eaton  ceased,  except  what 
was  suppUed  by  Boxwell  Spring."  Mr.  Bravender  concluded  by 
giving  an  Eiccount  of  the  loss  of  water  in  the  Chum  by  percolation, 
being  the  results  obtained  by  a  series  of  experiments  in  1859,  show- 
ing a  loss  of  upwards  of  three  millions  of  gallons  per  day.  The  loss 
of  water  descending  the  Coin  is  much  greater  than  that  of  the  Chum. 
Two  other  papers  followed  ;  first,  some  notes  by  Mr.  John  Jones, 
"  On  Drybrook  section  in  the  Forest  of  Dean ; "  second,  "  On  the 
Denudation  of  the  Cotteswolds,"  by  Mr.  E.  Mitchell. —  Wilts  and 
Gloucestershire  Standard,  June  29th,  1867. 
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FISH-REMAINS  FROM  THE  NORTHUMBRIAN  COAL-FIELD. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — Tlie  haste  with  which  the  critic  (in  Geol.  Mag.,  August, 
p.  378),  not  waiting  for  the  'paper,*  has  assailed  the  'abstract,'  in 
the  July  number,  p,  323,  would  seem  to  show  him  moved  by  some 
smaller  feeling  than  the  desire  to  know  a  little  more  about  the  fossils 
of  the  coal.  Howsoever  that  may  be,  any  remarks  which  Mr. 
Atthey,  after  perusal  of  the  paper  and  inspection  of  the  fossils 
therein  described,  may  have  to  offer  will  meet  with  due  and  respect- 
ful attention  from  me.  I  would,  meanwhile,  request  your  readers 
kindly  to  suspend  their  judgment;  and  I  appeal  to  them,  not  so 
much  on  my  own  account,  but  lest  they  should  attach  to  the  words, 
"  a  short  time  ago  "  (p.  378),  a  meaning  different  from  that  which 
Mr.  Atthey,  speaking  from  knowledge,  must  entertain.  Li  justice  to 
^  Jfr.  T.  Craggs  I  have  to  stat^  that  I  have  been  favoured  by  receiving 


from  that  gentlenian  specinieiu!  from  the  shaleB  of  West  Cramling- 
ton  and  other  places  sinoe  June,  1865.  Both  gentlemen  are  personally 
unknown  to  me,  thou^  it  is  possible  that  they  may  have  been  of 
the  number  of  those  who  sabmitted  fossils  to  my  inspection  after  a 
lecture  I  previously  delirered  at  Newcastle-on-Tyne. 

BicHD.  Own. 

SPntlFER  CU8FIDATUS  AXD  STRINGOTHTRIS  TTPA. 
To  ihe  Editor  of  ike  Gbological  Maoazdis. 

Sib, — ^Absence  from  home  and  other  causes  compel  me  to  defer 
my  reply  to  Dr.  Carpenter  s  and  Mr.  Davidson's  papers  on  the 
structure  and  histology  of  " Syringothyris  iffpa^*  for  a  short  time 
longer,  when  I  shall  be  able,  from  ample  materials  in  my  possession, 
to  show  clearly  that  it  is  no  other  than  Spirifer  cfitpidatus,  as  repre- 
sented by  imperforate  and  tubeless  specimens. 

William  EnfO. 
BsLMonr,  netr  Gax,wat, 
/if^  80, 1M7.  

THE   CLAT-BED   NEAR   STANKA6E,    BERBTSHIRK 
To  ike  Editor  of  the  Geological  Maoazink. 

Snt, — ^I  went  up  to  Stannage  the  other  day  for  the  purpose  of 
determining  whether  the  bed  of  clay,  seen  by  Mr.  Binney,  and 
mentioned  by  Mr.  Maw  in  his  paper  in  the  June  number  of  your 
Magazine  (page  247),  was  a  member  of  the  Carboniferous  system  or 
a  more  recent  deposit.  There  can  be  no  doubt  that  it  is  the  former. 
A  small  pit  has  recently  been  sunk  close  to  Spitewinter  in  order  to 
get  day,  it  may  be  some  fifteen  or  twenty  feet  deep,  but  as  it  was 
partly  filled  up  with  water  I  had  no  proper  means  of  ascertaining  the 
exact  depth.  The  upper  part  exposes  a  section  of  thin  shales, 
beneath  are  sandy  clays  and  clay,  and  lastly,  a  thin  seam  of  coal, 
which  appears  to  have  been  only  just  touched.  There  is  a  good 
deal  of  clay  under  the  peat  in  the  immediate  neighbourhood,  and  it 
has  been  dug  into  somewhat  extensively  still  further  to  the  west 
near  the  old  Cupola  marked  on  the  Ordnance  Map.  When  I  have 
time  I  will  endeavour  to  find  out,  if  possible,  the  boundaries  of  the 
deposit ;  immediately  above  it,  to  the  north,  is  the  fine  escarpment 
of  what  I  conclude  to  be  the  first  grit  May  not  the  shales  above- 
mentioned  correspond  with  those  spoken  of  by  Messrs.  Hull  and 
Green  in  their  paper  on  the  Millstone  Grit,  in  No.  79  of  G^eol.  Joum, 
They  say  "  shales,  with  a  thin  coal  at  the  bottom,  west  of  Buxton, 
lie  below  the  Bough  Bock."  A  thick  bed  of  shales  has  also  been 
exposed  by  a  landslip  on  the  north  bank  of  the  river  Hipper,  below 
Catholic  lull,  on  the  north-west  side  of  Stannage.  I  may  mention 
that  the  grit  escarpment  of  Stannage  has  every  appearance  of  having 
been  an  old  sea- worn  cliff ;  it  has  hollows  or  rock -pools  in  its  face 
or  on  its  summit ;  the  escarpment  is  on  the  south-west  side  of  the 
hill ;  on  the  other  side  the  slope  is  more  gradxioA.,  «Ji^  ^iiiiix^i^  ^t  ^^x£t 


^ 
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terraces  look  very  much  like  old  beach  linea,  bat  aa  thegr  have  not 
been  cut  into  I  cannot  say  for  certain. 

A  reference  to  the  Ordnance  Map,  No.  82,  south-west^  will  explaiB 
the  relative  position  of  the  localities  above  referred  to. 

I  am,  yours  truly, 

J.  M.  MSLLO. 

St.  Thomas's  Pabsonaob,  Brampton,  OHwriRFntLD, 
July  22nd,  1867. 

DR.  T.  STERRY  PXTNT'S  THEORY  OF  THE  EARTH. 

To  the  Editor  of  the  Geolooioal  Maoazikk. 

Sir, — I  have  read  with  considerable  interest  the  very  ingenious 
theory  of  the  "  Chemistry  of  the  Primeval  Earth,"  by  Dr.  Hunt, 
which  is  contained  in  your  issue  for  August,  and  beg  your  permission 
very  briefly  to  ask  the  Doctor  how  his  theory  is  compatible  with  the 
following  facts  respecting  the  mean  densities  of  the  sun  and  larger 
planets,  or  whether  the  theory  of  their  extensive  hoUowness  does  not 
more  satisfactorily  account  for  their  low  mean  densities  than  does 
that  of  the  sun,  the  earth,  and,  by  inference,  all  the  planets  increasing 
in  density  to  their  centres. 

The  following  are  approximately  the  mean  densities  of  the  sun  and 
the  larger  planets  : — 

Sua 1*42  Uranus 1*0 

Jupiter 1*37  Neptune 0.5 

Saturn    0*5 

and  those  of  the  smaller  planets  are — 

Mercury 6.6  Earth     ., 6,5 

Venus     5.6  Mars      5.6 

The  densities  of  the  asteroids  are  imknown,  but  should  they  be 
ascertained,  I  venture  to  predict  that  they  will  probably  be  found  of 
higher  mean  density  than  are  any  of  the  planets  just  enumerated. 
All  the  large  planets  have  very  low  mean  densities ;  all  the  smaller 
planets  have  high  and  nearly  imiform  mean  densities. 

How  are  these  facts  to  be  accounted  for  on  Dr.  Hunt's  theory  of 
condensation  eind  increase  of  density  to  the  centres  ? 

I  am,  yours  obediently, 
Nbwoastle-on-Tyne,  T.  p.  Baskas. 

Aufft4st  eth,  1867. 

ON  THE  SEQUENCE  OF  THE  DRIFTS  IN  THE  EASTERN  COITNTIES- 

To  the  Editor  of  the  Qeologioal  Magazine. 

Deab  Sib, — With  reference  to  Mr.  Wood's  suggestion,  that  I 
should  give  complete  sections  from  his  '*  upper  dnft"  to  the  beds 
exposed  on  the  coast,  I  wish  to  say  that  I  have  not  materials  by  me 
to  work  out  the  details  he  asks  for,  and  it  appears  to  me  that  the 
point  at  issue  would  not  be  explained  by  exact  particulars  of  surface 
contour,  and  the  position  of  the  crags  in  relation  to  the  overlying 
drifts.  There  is  no  difference  of  opinion  as  to  this,  and  all  are 
agreed  that  the  gravels  underlying  the  Boulder-clay  of  High  Suffolk 
oorrespond  in  height  witii  ixi\i&\i  oi  Wi^  ^TOiVoI  superimposed  on  the 
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day  in  Uie  ooast  clifb.  This  I  admitted  in  my  first  paper,  and  am 
qmte  aware  it  presents  apnaa/odc  case  in  &Toarof  Mr.Wood*STiews ; 
fudd  inrthennore  on  the  view  I  suggested  I  shonld  expect  that  the 
variety  in  the  component  materials  of  Mr.  Wood's  "  middle  drift " 
ivonld  prevent  any  certain  distinction  being  observable  between 
them  aiid  the  grovel  seen  on  the  coas(^  even  if  a  section  happened  to 
expose  their  junction. 

The  difficiolty  Mr.  Harmer  raises  seems  to  me  to  be  equally 
applicable  under  any  view ;  if,  for  example,  the  coast  beds  at  Trim- 
mingham  are  much  above  the  level  of  Norwich  why  are  they  not,  on  Mr. 
Hanner*s  view,  iotercalated  between  the  cragat  Tliorpe  and  the  beds 
Mr.  Harmer  has  identified  wUh  Mr.  Wood's  ''  middle  drift"  Surely 
some  cases  ought  to  occur  among  the  numerous  exposures  of  Korwicli 
Crag  in  Norfolk,  in  which  the  Boulder-day  of  the  Cromer  cliffs  can  be 
seen  to  intervene  between  the  Norwich  Crag  and  Mr.  Wood's  "  upper- 
and-middle-drifts."  The  absence  of  Boalder-day  as  the  highest 
member  of  the  diflb  of  the  Norfolk  coast  (the  equivalent  of  that  in 
Hig^  Suffolk)  I  have  already  admitted  in  my  first  paper  flu<7&l,  on 
Mr.  Wood's  views,  be  the  result  of  denudation ;  but  its  absence 
throughout  the  district,  wherever  Boulder-day  is  known  to  form  the 
base  of  the  difb,  is  rather  remarkable.  Mr.  Gunn  and  Mr.  Wood  I 
am  avFiie  bdieve  that  it  does  exist  in  the  low  cli£b  at  Pakefield 
and  Gorton,  but  if  dU,  three  iivisUmM  of  (ke  drifU  are  devdoped  at 
these  points,  vnthin  a  height  of  thirty  or  forty  feet,  it  involves  the 
difficulty  of  a  great  attenuation  of  Mr.  Wood's  two  upper  divisions 
after  they  leave  the  high  land  and  descend  more  than  200  feet  to  the 
sea-level.  At  Corton,  tiie  assumed  equivalent  of  Mr.  Wood's  **  upper 
Boulder-clay"  is  but  from  three  to  nine  feet  thick;  at  Uasboro' 
ten  feet;  whilst  in  High  Suffolk  the  Boulder-clay  attains  a  thickness 
of  at  least  sixty  feet 

The  occurrence  of  derivative  fossils  would  seem  to  be  rather  an 
uncertain  guide  in  the  classification  of  the  drift  series.  Mr.  Taylor 
(at  page  238)  observes  that  the  coast  clay  has  been  formed  prind- 
pally  by  the  wreck  and  denudation  of  the  Lias  (and  the  editor  adds, 
of  the  Kimmeridge  clay)  ;  but  this  is  really  no  distinctive  feature,  as 
the  Bedfordshire  Boulder-clay,  which  is  evidently  an  extension  of 
the  High  Suffolk  clay,  is  literally  loaded  with  these  fossils,  and  the  late 
Mr.  Tnmmer  (in  the  quotation  given  by  Mr.  Gunn)  described  his 
*' upper  Boulder-clay"  (the  "upper  drift"  of  Mr.  Wood)  "  as  character- 
ized by  an  abundance  of  oolitic  detritus."  Unless  it  is  assumed  that 
the  materials  of  the  Boulder-days  have  been  derived  from  a  distance, 
and  in  each  from  different  directions,  it  seems  probable  that  succes- 
mve  deposits  in  the  same  localities  should  contain  similar  derivative 
fossils. 

In  the  observations  I  have  made  I  have  wished  rather  to  leave 
the  succession  of  the  drift  deposits  an  open  question  than  to  lay 
down  unequivocally  any  order  of  sequence.  It  is  a  subject  that  may 
well  be  hdd  in  suspense,  and  the  evidence  in  relation  to  it  seems 
Bcaroely  of  a  nature  to  base  exact  conclusions  upon,  or  to  afford 
TOatflrials  for  mapping  out  the  varioua  anboxd^i&\A  d^Tvss^ssiA  ^^ 
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the  drift  series.     The  existence,  however,  of  Mr.  Harmer's  "  Third 

Boulder-clay,"  as  a  distinct  formation,  seems  to  depend  on  the 

certainty  of  the  coast  beds  being  inferior  to  those  of  High  Suffolk. 

The  small  patches  of  Boulder-clay  in  the  Yare  Valley  are  clearly 

more  recent  than  the  drifts  that  have  been  cut  through  to  form  the 

valley ;  but  does  it  not  seem  less  improbable  that  the  coast  beds  may 

be  identical  with  them,  than  that  these  isolated  patches  of  a  marine 

deposit  should  have  been  the  solitary  result  of  the  submergence  during 

which  they  were  formed  ? 

Georok  Maw. 
Bbxthall  Hall,  Beosblst, 
Auguit  6M,  1867. 

*•  THE  LOB-WORM  EPOCH." 
To  the  Editor  of  the  Geolooioal  Magazine. 

Sib, — Colonel  Greenwood's  remarks  in  the  August  number  of  the 
Geological  Magazine  on  the  "  Lob-Worm  Epoch  "  tempt  me  to  lay 
before  your  readers  a  few  facts  concerning  the  rocks  of  that  period, 
as  shown  in  this  neighbourhood,  and  the  results  obtained  by  their 
examination  during  the  last  few  years. 

Mr.  Salter  and  myself  have  for  some  time  felt  convinced  that  most, 
if  not  the  whole,  of  the  Cambrian  rocks  belonged  to  a  fossiliferous 
period,  and  accordingly  in  our  own  repott  to  the  British  Association 
in  1865,  on  the  "  Lower  Lingula-flags  "  (Menevian  group)  and  its 
fossils,  it  was  stated  that,  "  though  the  purple  band  series  have  not 
yet  yielded  any  definite  traces  of  these  higher  forms  of  fossils,  we 
are  scarcely  warranted  in  looking  upon  that  as  a  proof  of  their  absence ; 
neither  is  it  likely  that  so  rich,  though  limited,  a  fauna  should  come 
so  suddenly  into  existence."  Since  then  I  have  been  fortunate  enough 
to  find  fossils  in  these  identical  purple  beds,  which  prove  the  facts  at 
that  time  only  conjectured. 

In  a  paper  by  Mr.  Salter  and  myself,  read  before  the  Geological 
Society  on  June  19th,  an  account  is  given  of  the  finding  of  a  Lingu- 
lella  in  the  red  rocks  of  the  Lower  Cambrian-rocks,  hitherto  deemed 
quite  destitute  of  higher  organisms  than  worms,  and  belonging  to  the 
very  series  mentioned  by  Mr.  Baily.  I  have  found  also,  subsequently 
to  the  reading  of  the  paper  referred  to,  a  whole  colony  of  species 
(trilobites,  etc.)  still  lower  down,  showing,  beyond  a  doubt,  that 
much,  if  not  the  whole,  of  the  so-called  *'  worm  epoch  "  represents 
a  time  when  animals  of  much  higher  forms  than  worms  were  in 
existence,  and  flourished  in  the  seas  of  the  period.  I  therefore  feel 
satisfied  that  if  active  explorations  be  carried  on  in  North  and  South 
Wales,  it  will  he  proved  that  the  series  throughout  is  truly  fossiliferous, 
but  I  am  also  sensible  that  some  time  will  be  required  to  decide 
the  fact,  since  the  working  of  the  strata  is,  in  many  ways,  difficult, 
and  the  deposit  from  its  very  nature,  as  a  rule,  unfavourable  to  the 
exhibition  of  organic  remains. 

Moreover  we  are  sure  to  find,  especially  in  so  extensive  a  series, 
^  much  that  is  but  very  slightly  fossiliferous,  or,  indeed,  almost  barren, 
^intervening  between  colonies  oi  rv^  iwvxvaa.    Such  is  really  the  case 
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vrith  nearly  all  the  gronps  already  found,  scarcely  a  vestige  being 

Been  in  most  of  the  beds  which  separate  the  several  colonies,  upon 

vdiich  usually  we  come  quite  abruptly.  This  I  look  upon  also  as  one 

of  the  chief  causes  why  a  Lower  Cambrian  fiftuna  has  not  ere  now 

oome  to  light 

I  am,  sir,  yours  truly, 

St.  Batid'8,  Hxnbt  Hioks. 

Ith  Augutt,  1867.         , 

PH0LA8-B0RINGS  IN  DEVONSHIRE. 
To  the  Editor  of  the  Geolooioal  Maoazinb. 

Sir, — As  I  have  observed  in  your  journal  for  July  some  remarks 
on  Pholas-borings  found  200  feet  or  more  above  the  present  high- 
water-mark,  on  the  clifife  in  the  neighbourhood  of  Torquay,  perhaps 
one  or  two  words  on  these  ancient  rock-perforations  may  not  be  out 
of  place  by  one  who  has  more  than  once  made  them  the  object  of  his 
search  and  examination. 

Some  time  ago,  in  the  year  1864, 1  happened  to  be  visiting  Ilfira- 
oombe  and  its  neighbourhood,  and,  amongst  other  coast  scenery,  I 
spent  a  day  on  Woollacombe  sands,  extending  my  ramble  to  the 
sommit  of  the  hills  called  Morte  Point,  not  forgetting  to  search  care- 
fully far  above  the  present  sea  level,  its  rocky  wall  and  fiEice,  when 
practicable,  for  the  marks  or  signs  of  some  ancient  stone-boring 
moUusk. 

And  here  I  ought  to  mention  that  Mr.  Pengelly  was  the  first 
person  from  whom  I  learnt  the  supposed  origin  of  these  peculiar 
marks  or  holes  in  rocks  near  the  soa-coast.  As  I  minutely  looked 
over  its  pointed  heights  facing  the  sea,  after  some  trouble  I  found  a 
number  of  perforations  from  an  inch  to  two  inches  in  size,  and  about 
one  inch  or  a  little  more  in  depth.  I  cannot  speak  exactly,  as  I 
w^rite  now  from  my  recollection  of  what  I  then  saw. 

Some  of  the  rock-cuttings  were  much  worn  by  the  action  of  the 
weather :  some,  no  doubt,  were  naturally  formed  by  frost  and  other 
causes ;  while  some,  in  a  more  sheltered  part  of  the  hUl,  appeared 
nearly  as  perfect  as  when  left  by  their  excavators. 

In  my  own  mind  the  evidence  is  so  conclusive  that  these  small 
hollows  are  Pholas-borings,  or  the  work  of  some  Mollusk,  and  that 
the  rock,  now  200  feet  or  more  above  the  sea-level,  must  have  been 
once  under  water  at  eveiy  tide. 

Some  five  or  six  years  before  this  examination  of  the  hills  at 
Morte  Point,  I  happened  to  be  staying  in  Plymouth,  and,  having  a 
little  spare  time  on  hand,  I  closely  explored  the  rocks  which  fringe 
the  sea-beach  below  the  Hoe,  and  there  I  found  a  number  of  freshly- 
formed  holes  in  the  limestone  rock,  covered  at  every  tide,  about  the 
size  of  the  Pholas-borings,  only  they  extended  much  deeper  in  the 
rock,  while  at  the  same  time  there  appeared  to  be  a  kind  of  hard, 
shining  coating  on  the  inside  of  their  holes,  much  like  the  inner 
part  of  an  almond  shell.  The  reason,  perhaps,  why  these  ancient 
stone-borings  are  seldom  noticed,  is  the  fact,  I  think,  that  the  old 
sea-coast  is  partly  washed  away,  for  it  ia  only  ^^  iax  «a  tst^  ^^m^scs*^ 
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tion  extendi)  when  £he  rook  is  KiiBe  little  UttaobOb  inhndl,  m  ai 
Morte  Pointy  Devont  that  they  aie  to  be  found. 

It  is  possible  iluit  what  I  haTB  stated  may  attnoi  the  M>tioe  of  M^ 
of  the  numerooB  ezonnionistB  at  tUa  seaisosi  <tf  the  Tear,  and»  if  la^ 
iher^  would  be  no  diffionlly  in  verifying  the  few  observilioDa  I  hiife 
"ventiired  to  send  to  your  Maganne  for  pnl^lioation. 

I  anil  sir,  yoors  truly, 

WlKLUM  GlttBtti. 

Chbijibkuld>  Bbsbx, 

Augmt  9M,  1867.  

THB  BOXTLDEE-GLAT  OF    THE    THAMES   YALLKT.' 
To  Oe  Edikfr  qf  As  Qbolooxoal  ILLaAmn. 

Dbab  Sm, — ^Any  one  wishii^  to  see  the  Boulder-day  on  flie 
southern  aide  of  me  range  of  heights  that  form  the  norlhein 
boundary  of  the  Thames  Yalley,  oannot  do  better  than  go  by  tiain 
to  Bomford,  and  walk  to  HaTering-atte-Bower,  three  miles  ftom 
lliat  place.  The  road  is  -very  pleasant  and  the  view  fhm  HiiVexing 
beautiful.  The  Boulder-day  can  be  seen  in  a  pit  on  the  mht  hand 
side  of  the  dri^e  leading  from  Ebt^ering  to  Bedfordsi  as  weu  aa  in  a 

E't  Very  near  the  letter  D  in  ''lodge'*  on  the  Ordnanoe  TAm.  The 
[>ulder-olay  is  full  of  fragments  of  Chalk,  more  or  lesa  atmted,  of 
quarts  pebbles,  and  transported  blocks  and  fossils.  The  fbasOs  hare 
been  caught  up  by  the  ice  principally  from  the  Oxfordian  and  Eim- 
meridgian  zones,  and  consist  of  Belemnites,  Ostrea  dUatata,  and  other 
bivalves.  In  one  fragment  of  shale  I  found  Ammonitei  hiplex  and 
in  a  striated  nodule  from  the  Eimmeridgian  there  was  a  very  well 
preserved  shell  of  that  species.  The  great  interest  of  this  deposit  is 
its  position  to  the  south  of  the  northern  boundary  of  the  Thames 
Valley  proper. — ^Yours  truly, 

W.  BoTB  Dawkins. 

UPMINtTIR,   BOMFOBD. 

J%Me2%kdf  1867. 


A  DyNAMIOAL  ThEOBT  of  the  FiOUBE  of  the  EaBTH,  PBOVIKG  THB 

Poles  to  be  elongated.'    By  F.  G.  Bakewell. 

It  is  the  author's  object  to  prove  that  the  general  figure  of  the 
earth  is  that  of  a  lemon,  rather  than  of  an  orange;  in  short» 
that  our  planet  must  be  elongated  at  the  poles.  "  ThtQ  question," 
he  states,  *'  is  capable  of  being  determined,  without  much  stretch  of 
reasoning  power,  by  all  who  possess  a  knowledge  of  the  first  prin- 
ciples of  mechanicid  science.  The  only  thing  e^)eoially  lequiied  is 
that  its  consideration  should  be  freed  as  much  as  possible  from  the 
mists  of  prejudice  and  the  trammels  of  authority." 

^  This  letter  was  nninteatioiially  Onutted  from  the  Auguft  number  of  the  Omlo- 
™^  •  Sio.  London,  1867,  pp-  ^*-  C^«^V 
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)  points  which  Mr.  Bakewell  has  endeavoured  to  establish  are : 
That  the  ordinary  Ulnstrations  of  the  action  of  centrifugal 
as  applied  to  the  commonly  assumed  figure  of  the  earth,  are 
ly  delusive. 

L  That  the  disturbance  of  equilibrium  by  centrifugal  force  in  a 
(phere  rotating  in  space  could  not  be  counteracted  by  the  ao- 
iation  of  matter  at  me  equator. 

L  That  if  it  were  possible  that  the  matter  of  a  fluid  sphere  put 
tation  in  space  could  accumulate  at  the  equator  under  the  in- 
»  of  centrifugal  force  in  opposition  to  gravitation,  it  would  fly 
together. 

1.  That  it  wotdd  he  impoBsihlef  therefore,  for  a  fluid  mass  of 
it  rotating  in  space  to  assume  the  form  of  an  oblate  spheroid. 
L.  That  it  would  be  equally  impossible  for  a  solid  spherical 
ng  nucleus  covered  with  water  to  assume  that  form. 
L.  That  in  accordance  with  the  law  of  motion,  that  action  and 
!on  are  equal  and  in  opposite  directions,  a  fluid  mass  of  matter 
ng  in  space  must  accumulate  at  the  poles  to  resist  the  action  of 
Lfugal  force,  and  in  the  form  of  greatest  resistance  to  that  foroew 
I.  That  a  prolate  spheroid  is  the  only  figure  in  which  the 
;les  of  a  rotating  mass  of  matter  could  adjust  themselves  in 
dance  with  the  form  of  equilibrium. 

1  and  lastly.  That  geodetic  measurements,  and  the  appearance  of 
eavenly  bodies,  tend  to  confirm  the  dynamical  theory,  that  the 
.  is  a  spheroid  rotating  about  its  longest  diameter. 

)TE8  ON  Atrtpa. — Mr.  E.  P.  Whitfield  has  published  (in  the 
Eeport  on  the  Now  York  State  Cabinet)  some  observations  on  the 
nal  Appendages  of  the  genus  Atrypa;  with  a  notice  of  the 
►very  of  a  loop,  connecting  the  spiral  cones.  By  carefully 
ng  and  preparing  favourable  specimens,  the  author  has  found 
in  place  of  the  short  crural  processes  so  often  figured,  there  is 
itire  and  continuous  loop  connecting  the  spii*al  cones,  in  a  very 
AT  manner  to  that  shown  by  Professor  Hall  to  exist  in  his 
IS  Zygospira,  but  having  its  connection  with  the  spiral  ribbons 
point  relatively  much  neai'er  to  their  origin  on  the  hinge-plate ; 
more  distant,  however,  than  the  points  figured  by  Mr.  Davidson 
others.  This  loop,  so  far  as  observed,  is  confined  to  the  rostral, 
Dsterior  part  of  the  shell,  and  never  passes  over  or  in  front  of  the 
iS,  as  in  Professor  Hall's  genus.  The  author  has  succeeded  in 
rtaining  the  existence  and  form  of  this  loop  in  several  different 
jties  of  Atrypa  reticularis,  as  well  as  in  A.  spinosa,  of  Hall ;  and 
nds  that  in  the  different  varieties  of  A,  retiadaris,  it  is  subject 
onsiderable  variations  of  form.  The  author  further  remarks, 
should  these  differences  prove  constant  in  the  several  varieties, 
may,  when  considered  in  connection  with  the  differences  in 
mal  features,  and  perhaps  some  modifications  in  the  form  of 
spiral  cones,  serve  as  guides  in  establishing  specific  characters 
his  group  of  shells.  In  a  note,  appended  to  his  paper,  Mr. 
tfield  states  that  since  the  preparation  of  hi«  ^^^gi^  \\i^  \as^  «*Lr 
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amined  nnmbers  of  specimens  of  Atrypa,  showing  sections  of  the 
spires,  and  he  has  observed  that  the  volutions  composing  the  cones 
vary  in  nmnber,  with  the  increase  in  age  and  size  of  the  shell ; 
while  specimens  of  the  same  size  have  about  the  same  number  of 
volutions. 

Analysis  of  a  Black  Spinelle. — M.  Pisani  has  communicated 

to  the  Academy  of  Sciences,  Pans,  the  analysis  of  a  black  spinelle 

from  the  Haute  Loire.     It  is  as  follows : — 

Alumina 69*06  I  FerrouB  Oxide  18*60 

Ferric  Oxide 10*72  |  Magnesia  17*20 

It  is  remarkable  from  its  crystalline  form — an  octohedral 'pyramid — 
which  has  not  before  been  recognized  in  spinelles.  This  mineral  is 
chiefly  found  in  Haute  Loire,  but  it  is  also  met  with  in  the  igneous 
rocks  of  Auvergne. — Comptes  Bendus. 


ERRATA  FOR  JULY  AND  AUGUST. 

Page  300,  line    6,  jfrom  top  of  page,  for  "  Surturbrand  "  read  Surturhand, 

9,  from  foot  of  page,  for  **  silicia  "  read  Mieti, 
25,  from  top  of  page,  for  "  breach  *'  read  fnaeh. 
24,        „        „  for  "  outline "  read "  outlier:* 

6,  from  top  of  page,  for  "  Ordnance  Memoir,"  read  **  Geological 

Survey  Memoir," 
6,  from  top  of  page,  for  «  Hall"  read  «  Jiitf." 
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»> 
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Dr.  T.  Sterry  Hunt's  Lecture. — We  hoped  to  have  received  from  Dr.  Sterry 
Hunt  some  corrections  of  the  Short-hand  Writer's  Report  of  his  Lecture  at  the  Royal 
Institution,  ou  "The  Chemistry  of  the  Primeval  Earth," — (See  Gbol.  Mao.  for 
August,  p.  357,) — but  his  unexpected  departure  for  Canada  having  prevented,  we 
hasten  to  give  such  errata  as  we  have  been  enabled,  with  the  assistance  of  our  col- 
leagues, to  detect,  and,  at  the  same  time,  we  beg  to  apologise  to  Dr.  Hunt  for  their 
occurrence : — 

Page  361,  line  26,  from  top  of  page,  for  **  increases  the  act  of  fusion,"  read  **  raises 

the  melting  point." 
„       „      „     38,  from  top  of  page,  delete  "  largest." 

„     362,    „     11,        „        „  for  **thc  metallic  baaes"    read    "the  other 

metallic  bases." 
„       „    25,  from  top  of  page,  after  the  words   "  may  be  absorbed,"  insert 

"  and  given  off." 
„       „     16,  from  foot  of  page,  for  "seven  times  "  read  "  several  times." 

363,  „     11,        „        „  for  "consist  only  of  lime,"  etc.,  read  "contain 
only  lime,"  etc. 

364,  lines  14   and  15,   from  foot  of  page,  for  "  the  remains  of   calcareoos 
animals  "  read  "  the  calcareous  remains  of  animals." 


»» 


365,  line  39,  from  top  of  page,  for  "  disruptive "  read  "  eruptive." 

„  40         „        „  for  "  decomposed "  read  "  recomposed." 

„     366,  „  24,  from  foot  of  page,  for  "  Orchid-house  "  read  "  Orchard-house." 

„     367,  „  4,        „        „            for "  Thompson "  read  "  Thomson." 

,,      „  „  5,        „        „             for " mutation "  read  "nutation." 

„     368,  „  17,  from  top  of  page,  for  "radiation"  read  "convection.** 

„      „  „  19,         „        „            for "  gault "  read "  Coal:' 

We  should,  in  fairness  to  Dr.  T.  Sterry  Hunt,  state  that,  owing  to  his  absence  is 
Paris  during  the  month  of  July,  we  were  unable  to  submit  a  proof  of  the  Report,  for 
his  correction,  before  its  publication  in  the  August  Number  of  this  Magazine ;  a&d 
thus  the  errors  aboYe  stated  escaped  detection. — ^Edit. 
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I. — On  the  Gheiustbt  of  the  PRDfEYAL  Eabth.^ 

By  Dayid  Forbbs,  F.R.S.,  etc. 

IT  wiU,  no  doubt,  be  admitted  by  all,  that  it  is  highly  conducive  to 
the  advancement  of  any  science,  that  some  one  of  its  votaries, 
more  courageous  than  his  colleagues,  and  endowed  with  a  more 
generalizing  turn  of  mind,  shall,  by  the  comprehensive  and  exact 
study  of  accumulating  observations,  endeavour  to  elevate  himself 
above  the  level  of  the  more  plodding  but  invaluable  collectors  of 
facts,  by  attempting  the  arrangement  and  organization  of  such  data, 
and  the  deduction  therefrom  of  the  laws  which  regulate  their 
existence  and  govern  their  movements. 

Without  such  generalization,  science  itself  would  be  but  a  mere 
accumulation,  or,  rather,  chaos  of  unconnected  observations. 

All  honour  is  therefore  due  to  such  leaders  in  science,  whose 
success  should  be  appreciated  in  proportion  to  the  difficulties  which 
had  to  be  overcome  before  it  had  ultimately  been  attained.  It  must 
not  be  forgotten,  however,  that  in  this  century  of  rapid  progress, 
science,  in  the  pursuit  of  truth,  becomes  each  day  more  and  more 
severe  in  insisting  upon  exactitude  in  research,  and  in  demanding 
that  no  hypothesis  or  theoretical  deduction  be  accepted  as  correct 
before  it  has  run  the  gauntlet  of  stringent  scientific  scrutiny,  in  order 
fully  to  test  its  soundness. 

In  this  present  communication  it  is  intended  to  take  into  con- 
sideration the  general  views  in  chemical  geology,  recently  expounded 
by  the  well-known  chemist,  Dr.  Sterry  Hunt,  during  his  late  visit 
to  this  country,  and  which  have  already  appeared  at  length  in  this 
Magazine,  in  a  report  of  a  Lecture  on  the  Chemistry  of  the  l^rimeval 
Earth,  delivered  by  that  gentleman  in  the  theatre  of  the  Royal 
Institution.* 

Although  but  few  of  the  opinions  expressed  in  this  lecture  are 
original,  the  manner  in  which  Dr.  Hunt  has  combined  them  as  a 
whole,  in  his  argument,  is  sufficiently  at  variance  with  what  has 

^  In  order  not  to  extend  this  communication  to  too  great  a  length,  and  to  avoid 
going  deeper  into  the  more  purely  chemical  points,  these  latter  have  been  considered 
in  greater  detail  by  tlie  author  in  a  paper  **  On  some  points  in  Geological  Chemistry," 
in  the  Chemicai  yews  of  October  4th,  1867,  to  which  the  attention  of  the  readers  of 
the  Geolooical  Magazine  is  herewith  directed. 

a  Gbol.  Mao.,  Vol.  IV.  pp.  367-369.     Sec  also  pp.  432  and  VIl .— ^i>\t. 
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hitherto  been  generally  received  in  Europe,  as  to  lead  to  the  in- 
ference that  Dr.  Hunt  thus  gallantly  throws  down  his  glove  in 
order  to  invito  discussion  upon  the  subject 

After  taking  the  opinion  of  several  well-known  geologists  and 
dhemists  upon  the  lecture  in  question,  the  author  of  these  remarks 
ooncludes  that  in  this  case,  at  least,  silence  does  not  imply  consent, 
since,  without  exception,  all  referred  to  were  at  variance  with  more 
than  one  of  the  views  therein  put  forth.  He  would  therefore  have 
gladly  seen  the  challenge  of  Dr.  Hunt  accepted  by  some  one  mors 
able  than  himself;  and,  consequently,  before  entering  the  lists  thinks 
it  proper  to  explain  that  he  has  been  induced  to  do  so  by  Dr.  Sterry 
Hunt's  special  invitation  to  "  have  a  friendly  fight,"  which  he  must 
confess  he  was  not  unwilling  to  accept,'  especially  as  in  a  late  dis- 
cuRsion  that  gentleman's  opinions,  when  quoted  by  one  of  his 
admirers  (in  the  pages  of  this  Magazinb)  in  opposition  to  his  views, 
were  put  forward  with  a  show  of  authority  which  opinions  as  yet 
neither  generally  accepted  nor  confirmed  can  be  entitled  to.' 

In  his  introduction  Dr.  Hunt  adopts  the  nebulous  hypothesis  of 
the  earth's  origin,  assuming  the  chemical  elements  to  have  all  been 
originally  present  as  intensely  heated  gases,  uncombined,  and  in  a 
state  of  **  indifference  "  to  one  another,  which  he  accounts  for  by 
referring  to  Deville's  experiments  on  the  dissociation  of  certain 
gaseous  compoimds  at  intensely  high  temperatures.  A  subsequent 
lowering  of  the  temperature  is  then  supposed  to  have  brought  about 
tlie  combination  of  the  elements,  and  afterwards  the  condensation  of 
their  compounds  into  the  shape  of  an  igneous  fluid  globe. 

So  far.  Dr.  Hunt  arrives  at  the  conclusion  advanced  in  the  last 
century  by  Hutton,  the  propounder  of  the  plutonic  theory  of  the 
world's  origin,  which  assumed  the  world  to  have  been  at  one  time  a 
sphere  of  molten  matter  solidified  by  refrigeration.  In  considering 
the  results  attendant  upon  the  cooling  of  such  a  molten  sphere, 
writers,  however,  differ  greatly  in  opinion ;  the  majority  have 
supposed  the  formation  of  a  solid  crust  of  more  or  less  thickness, 
enclosing  a  still  liquid  igneous  kernel;  more  lately  some  have 
advocated  the  existence  of  a  solid  central  kernel  along  with  a  similar 
external  crust,  whilst  the  intermediate  space  contains  still  liquid 
igneous  matter ;  and,  lastly,  evidence  has  been  recently  brought 
forward  indicating  the  possibility  of  a  solid,  or  nearly  solid  globe. 
Dr.  Hunt  insistii  upon  the  earth  being  a  globe  solid  to  the  core, 
which  had  solidified  from  the  centre  outwards  to  tlie  exterior,  and 
further  represents  the  first  of  these  views,  hitherto  the  most  generally 
received  and  maintained  by  many  of  the  most  able  geologifits  and 

*  In  the  belief  that  fair  discussion  advances  science,  by  developing  enerjreticallj 
both  sides  of  the  question  ;  such  discussions  should  however  only  be  indulgitl  in  Ij 
those  who  can  give  nnd  take  with  equal  good  grace,  without  losing  temper  or 
deviating  from  the  subject  at  issue  by  indiuging  in  recriminations  or  personalities, 
such  aH  Dr.  Ilunt  at  the  close  of  his  lecture  alludes  to,  as  having  disturbed  the  social 
relations  of  the  geologists  of  the  last  century,  and  which  unfortunately  sometimes 
creep  into  discussion  even  in  this  enlightened  age. 
'  Gp.ol.  Mao.,  Vol.  IV.  p.  '287.  The  author  still  agrees  with  "  most  geologist!" 
in  opposition  to  the  opiuiona  refeited  \a. 
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mathematioiaiis,  to  ha^e  been  "supported  to  a  great  extent  by 
fallacious  reasoning." 

That  gnch  observers,  however,  ooold,  as  Dr.  Hunt  imagines,  have 
been  led  astray  by  the  exceptional  case  of  the  crystallization  of 
water,  is  sufficiently  refuted  by  the  intimate  knowledge  of  the 
behaviour  of  melted  lavas,  slags,  metals,  etc.,  everywhere  displayed 
in  their  researches;  so  that  other  explanations  of  the  '' fallaoioiis 
reasoning  "  alluded  to  must  be  sought  Dr.  Hunt  therefore  informs 
OS  that  the  solidification  could  not  have  commenced  at  the  surface, 
because  the  congealed  crust  is  heavier  than  the  molten  fluid  from 
which  it  had  cooled — f.6.,  ought  in  other  words  to  sink  into  the 
same. 

Most  of  the  readers  of  these  remarks,  have  doubtless  seen  laigo 
open  castings  produced  at  foundries,  and  the  question  may  therefore 
be  put  to  them,  whether  they  ever  have  observed  in  such  cases,  no 
matter  how  large  the  casting  might  be,  that  the  pellicle  or  crust, 
formed  upon  the  surface  of  the  molten  iron,  sank  down  into  the  metal 
below  it  (unless  purposely  broken  up  by  force)  ;  yet  the  cast  iron, 
when  solid,  is  well  known  to  be  heavier  than  when  in  the  fluid  statq. 
On  the  contrary,  it  supports  itself  in  the  same  manner  as  the 
external  surface  of  an  igneous  sphere  would  do,  if  exposed  to  a 
cooling  action,  operating  simultaneously  upon  the  whole  of  its 
external  area. 

But,  admittiDg  even  that  it  would  sink,  and  supposing  with  Dr. 
Hunt  that  the  mean  density  of  the  earth  is  5*3,  and  of  the  solid 
exterior  crust  at  one-half  this,  or  2*65,  and  also  that  the  specific 
gravity  of  this  latter,  when  in  a  fluid  state,  would  be  considembly 
lighter,  say  2*3 :  then  surely  Dr.  Hunt  will  not  expect  it  to  be  believed 
that  this  solid  crust  of  sp.  gr.  2-65,  can  sink  deep  down  into  the 
fluid  ma99  of  a  globe  posseasing  a  mean  density  of  5.S? 

If  broken  up  by  force,  the  fragments  of  such  a  crust  might  be 
imagined  to  sink  a  short  way,  say  a  few  miles,  through  the  upper  or 
lighter  stratum ;  which  at  the  surface  was  of  a  density  of  2  3  (be- 
coming i-apidly  denser  in  descending,  as  the  pressure  increased  by 
the  heightened  superposed  column  of  liquid  matter)  until  it  came  to 
rest  in  a  liquid  stratum  of  its  own  density,  where  it  would  float 
(in  a  solid  state,  if  Dr.  Hunt  is  to  be  believed  in  asserting  that 
under  the  extra  pressure  at  this  depth,  its  fusing  point  would  be 
elevated,  and  so  prevent  its  absorption  into  the  main  mass). 

Such  an  action  would,  on  the  contrary,  tend  to  bring  about  the 
very  formation  of  a  superficial  crust,  like  that  which  Dr.  Hunt 
denies,  for  this  action  once  commenced,  would  go  on  solidifying  at 
the  exterior,  sinking  to  a  certain  depth,  then  resting  there,  super- 
posed on  that  which  had  previously  congealed  and  descended,  and  so 
on,  until  a  solid  crust  was  eventually  formed,  extending  from  this 
depth  to  the  surface. 

^  If  we  suppose  the  mean  density  of  the  earth  to  be  5*3,  and  that  of  the  sarfaoe 
crufit  to  be  2-65,  and  further  imajrinc  the  earth  to  be  composed  of  three  consecutiye 
layers  of  equal  thickness,  and  of  density  increasing  in  arithmetical  progression^  ^^ 
should  have  2*65  for  the  density  of  the  outermost  xuue,  ii<^^\^  \^*1  l<Q!t  ^^eaX  v!l  ^d&» 
middle  ose^  and  about  18-8  for  the  centre. 
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Dr.  Hunt  then  tells  ns,  that  the  cooling  of  the  liquid  globe  would 
be  "  like  the  cooling  of  a  great  bath  of  metal  or  sulphur/'  and  that 
it  *'  would  commence  at  the  centre  and  extend  outwards  toward  the 
surface."  This  may  fairly  be  questioned.  Any  one  who  ever  cast  a 
bullet  knows  how  long  the  centre  remains  fluid  after  the  exterior 
shell  is  solid ;  the  founder  knows  how  difficult  it  is  to  get  his  cast- 
ings perfect,  with  their  centres  solid;  and  the  mode  of  causing  metals, 
as  bismuth,  lead,  etc.,  etc.,  to  crystallize,  by  allowing  as  large  a 
mass  of  the  fluid  metal  as  possible  to  solidify  exteriorly,  and  then 
pricking  a  hole  through  the  crust,  so  as  to  let  out  the  still  fluid  cen- 
tral metal,  is  familiar  to  all,  as  well  as,  probably,  the  fact  that  this 
same  proceeding  is  commonly  employed  to  obtain  crystals  of 
sulphur. 

But  Dr.  Hunt  will  doubtless  object,  that  the  above  experiments 
were  not  made  under  pressure,  and,  to  demonstrate  that  solidifi- 
cation must  in  such  case  have  commenced  from  the  centre,  refers 
to  the  experiments  of  Hopkins  and  Fairbairn,  as  proving  that  the 
fusing  points  of  bodies  are  elevated  by  pressure. 

Fully  aware  that  the  fusing  points  of  certain  bodies  are  actually 
raised  when  under  pressure,  and  prepared  also  to  believe  that 
silicates  may  bo  amongst  such,  still  the  author,  after  a  careful 
analysis  of  both  Hopkins*  experiments/  and  those  of  Bunsen/  can- 
not find  such  conclusive  evidence  in  the  same,  as  Dr.  Hunt  in  his 
lecture  would  lead  his  audience  to  infer. 

The  results  of  these  experiments  condensed  into  a  few  words  are 
as  follows  : — Hopkins  and  Bimsen  both  find  by  experiment  that 
certain  organic  compounds  (spcnnaceti,  wax,  stearine.  and  paraffine) 
actually  have  their  melting  and  freezing  points  elevated  (but  in  a  very 
irregular  manner),  wlicn  exposed  to  pressures  of  from  1  to  793  atmos- 
pheres (15  to  11,880  11)8.  per  square  inch)';  further,  Hopkins  shows 
that  sulphur  has  likewise  its  fusing  point  elevated  by  a  pressure 
from  1  to  520  atmospheres  (15  to  7,790  Ihs.  per  square  inch),  but  that 
after  this  up  to  793  atmospheres  (11, 880  lbs.  per  square  inch),  the 
highest  pressure  tried,  the  ratio  of  increase  of  temperature  to  pres- 
sure diminishes  greatly,  which  might  be  supposed  to  indicate  that  at 
still  higher  pressures  the  fusing  point  might  again  diminish  and 
even  become  depressed  instead  of  elcvatt^d.  No  allusion  is  made  to 
Mr.  Hopkins'  stAtemcnt  that  in  the  case  of  such  metallic  alloys  as  he 
had  tried,  *'  that  he  had  not  detected  any  elevation  of  fusing  temi)€raturt 
acquired  by  increasing  th^  pressure.'' 

Even  allowing  however  that  the  fusing  points  of  bodies  in  general 
are  elevated  by  pressure,  it  does  not  necesstirily  follow  that  the 
centre  of  the  earth  must  have  solidified  before  or  even  at  the  same 
time  with  the  crust,  unless  it  is  also  taken  for  granted  that  the 
earth's  mass  is  perfectly  homogeneous  throughout,  or  at  least  com- 

*  Brit.  Association  Report,  1854,  p.  57. 

*  Pog^gendorf.  Ann.,  vol.  81,  p.  6ei2.     1850. 

*  The  nature  of  such  organic  substances  beingf  totally  different  from  any  to  be  met 
with  under  the  circumstances  here  under  consideration,  much  dependence  ooold  not 

he  placed  upoa  the  similarity  of  bc\ivmo^  ot  veloi^^iivc  compounos. 
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poaed  of  sabstances  all  of  the  same  degree  of  fusibility,  neiUier  of 
which  views  are  likely  to  meet  with  general  acceptation. 

The  density  of  the  exterior  of  the  earth  with  which  geologists  are 
aoquainted,  is  known  to  be  only  about  one-half  of  the  mean  density 
of  the  earth's  mass  as  a  whole,  and  at  first  this  was  accounted  for 
upon  the  supposition  that  its  components  became  more  and  more 
dense  in  depth,  owing  to  the  pressure  of  the  superincumbent  mass ; 
experimental  research  tends,  however,  to  show  that  a  limit  is  soon 
reached,  beyond  which  the  compression  or  increase  of  density 
becomes  less  and  less  in  relation  to  the  force  employed  ;'  and  there 
are  consequently  strong  reasons  for  believing  that  the  central  parts  of 
the^  globe  must  consist  of  much  denser  bodies,  such  as  metals  and 
their  metallic  compounds. 

As  we  well  know  that  such  metallic  bodies  are  infinitely  more 
easOy  fusible  than  the  silicious  rocks  of  the  superficial  crust,  it  may 
be  fairly  advanced,  that  the  difference  between  the  fusing  points  of 
these  bodies  would  more  than  counterbalance  the  influence  of  pres- 
sure in  causing  solidification  at  the  centre  of  the  globe,  by  the 
elevation  of  the  temperature  at  which  the  central  mass  could  remain 
in  fusion.' 

The  above  reasons  make  the  author  come  to  the  conclusion  that 
Dr.  Hunt  has  not  produced  sufficient  evidence  to  prove  that  the 
earth  is  really  entirely  solid;  and  he  still  adheres  to  the  opinion 
that  the  earth  does  enclose  a  vast  reservoir  or  reservoirs  of  still  fluid 
igneous  matter  in  its  interior. 

The  chemical  composition  of  the  cooling  globe,  and  specially  of 
its  external  crust,  next  demands  consideration.  Dr.  Hunt  believes 
the  primitive  crust  to  have  been  composed  of  the  alkalies,  alkaline 
earths,  earths  and  metallic  bases  in  combination  with  sQica,  and 
surrounded  by  a  dense  acid  atmosphere,  consisting  of  hydrochloric, 
sulphurous,  and  carbonic  acids,  along  with  steam,  nitrogen,  and 
probably  the  excess  of  oxygen.  The  author  would  protest  against 
such  an  atmosphere,  and  for  reasons  about  to  be  explained,  does  not 
believe  that  it  ever  did  or  could  have  existed. 

We  are  told  in  the  first  place,  that  "  all  the  sulphur  would  be 
diffused  in  the  atmosphere  as  sulphurous  acid."  The  author,  on  the 
contrary,  believes  that  the  sulphur  would  have  combined  with  the 
heavy  metals,  forming  dense  sulphides,  which  would  at  once  sink 
below  the  lighter  external  crust  and  there  be  protected  from  oxida- 
tion. Nor  does  he  consider  it  probable  that  at  such  a  moment  of 
general  combination  an  "excess  of  oxygen"  could  possibly  be 
present  in  an  atmosphere  highly  charged  with  sulphurous  6M;id. 

Dr.  Hunt  alleges  that  we  should  find  "all  chlorine  in  the  form 
of  hydrochloric  acid,"  which  is  also  contrary  to  the  opinion  of  the 

»  And  the  author  thinks  it  prohable  that  the  same  would  also  be  the  case  with  the 
relations  of  fusing  points  to  pressure.  . 

»  In  opposition  to  this  view,  it  might  be  said  that  the  densest  of  all  metals,  Plati- 
num, is  also  one  of  the  most  infusible.     To  this  we  answer,  that  manyof  the 
compounds  of  Platinum,  sav  with  zinc,  tin,  arsenic,  etc.,  are  «o  cxXxwu^i  \\isWi^  laXft 
melt  in  the  flame  of  a  candle. 
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ftnihoT,  who  considers  that  the  chlorine  would  chiefly,  if  not  entiielj, 
be  in  combination  with  the  metals  of  the  alkalies  and  alkaline  earths, 
as  chloride  of  sodium,  etc. 

According  to  Dr.  Hunt,  the  hydrochloric  add  in  this  atmosphere 
was  derived  from  the  mutual  reactions  of  sea-salt,  silica,  and  water. 

This,  in  the  first  plaoe,  is  supposing  the  pre-existence  of  compound 
bodies,  in  a  case  where  ho  had  previously  informed  us  that  there 
were  only  dissociated  elements  engaged  in  the  formation  of  this 
igneous  sphere.  For  the  sake  of  argument,  however,  let  it  be 
admitted  that  sea-salt,  water,  and  quartz  were  present,  then  it  is  still 
oontended  that  the  reaction,  described  by  Dr.  Hunt,  could  not  have 
taken  place.  All  chemists  know  that  quartz,  water,  and  sea-salt,  if 
heated  together  in  a  confined  space,  or  if  the  vapor  of  water  and  salt 
be  passed  over  highly  heated  quartz,  that  such  a  reaction  would  take 
plaoe  forming  hydrochloric  acid  gas  along  with  silicate  of  soda. 
This,  however,  could  never  occur  in  nature  in  the  case  under  con- 
sideration, for  long  before  the  quartz  had  attained  a  heat  sufficient 
to  enable  it  to  act  upon  the  salt,  all  the  water  would  have  evaporated 
into  space ;  and  if  the  heat  were  continued,  the  vc^our  of  die  salt 
would  follow,  leaving  the  quartz  behind. 

As  the  greater  part  of  the  sodium  is  considered  to  have  been  at 
once  combined  with  the  chlorine,  it  follows,  of  course,  that  the 
silicate  of  soda  could  not  have  played  so  important  a  part  in  the 
formation  of  the  primary  crust  as  is  ascribed  to  it  by  Dr.  Hunt ;  and 
there  would  also  be  no  necessity  for  the  extraordinary  theory  that 
the  saltness  of  the  sea  is  duo  to  the  rain  of  hydrochloric  acid 
"  flooding  the  half-cooled  crust"  with  a  highly  heated  acid  deluge, 
which  extracted  the  soda  from  its  silicate,  leaving  the  quartz 
behind;*  and  it  is  therefore  conjectured  that  neither  geologist  nor 
chemist  will  be  contented  with  this  explanation  of  the  salt  in  the 
sea. 

Having  thus  opposed  the  views  of  Dr.  Hunt,  as  set  forth  in  his 
lecture,  the  author  of  this  communication  will  in  a  few  words  sketch 
out  the  chemical  reactions  which  he  supposes  to  have  been  charac- 
teristic of  this  period  of  the  earth's  history. 

The  act  of  combination  of  the  elements  is  regarded  by  him  as 
having  given  rise  to  a  molten  sphere,  surrounded  by  a  gasiform 
atmosphere,  both  of  which  were  composed  of  concentric  layers  or 
eones  of  different  densities  and  chemical  composition. 

This  sphere,  it  is  imagined,  would  arrange  itself  into  three  grand 
zones,  (each  zone,  probably,  containing  sub-zones),  somewhat  as 
follows : — An  external  zone,  or  crust  of  highly  acid  silicates,  the 
bases  being  chiefly  alumina  and  potash,  with  minor  quantities  of 
soda,  lime,  magnesia,  oxide  of  iron,  etc. ;  below  this  a  second  zone  of 

^  The  silica  produced  from  such  decomposition  of  silicates  is  of  the  specific 
grayity  of  2*2,  is  soluble  in  alkaline  solutions,  and  does  not  polarize  light,  which  if 
not  the  case  with  the  silica  contained  in  any  of  the  older  rocks,  which  Dr.  Hant 
•opposes  to  have  been  so  formed.     The  chemical  and  physical  properties  of  the 

nitoa  of  such  rocks  indicate  them,  to  ha\c  been  derived  nrom.the  breaking  down  of 

Mdd  rocks  analogous  to  granite. 
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ailioates,  more  basic,  and  of  greater  density ;  the  bases  being  lime, 
magnesia,  alamina,  oxide  of  iron,  with  soda,  and  but  minor  quantities 
of  potash,  etc. ;  and  still  deeper  a  far  denser  sphere,  containing 
metallic  bodies,  more  or  less  combined  with  sulphur,  arsenic,  etc. 

On  the  other  hand,  the  atmospheric  zone,  next  the  solidified  cntti 
of  the  earth,  would  be  composed  of  a  dense  vapour  of  those  com- 
pounds., volatile  only  at  a  high  temperature,  amongst  which  the 
chloride  of  sodium  or  salt  would  be  probably  the  most  prominent^ 
above  this  a  stratum  of  carbonic  add  gas,  and  then  of  water,  in  the 
form  of  steam,  whilst  the  oxygen  and  nitrogen  would  be  elevated 
still  higher. 

It  is  imagined  that  such  an  arrangement  would,  on  cooling,  first 
condense  the  lowest  atmo^heric  zone^  (vapour  of  salt  and  other 
chlorides,  etc.),  on  to  the  already  solidified  crust  of  the  earth ;  cover- 
ing this  with  a  layer  of  these  substances,  in  a  solid  state ' ;  upon  a 
farther  reduction  in  temperature  the  steam  in  the  atmosphere  would 
now  be  condensed  on  to  this  layer,  which  it  would,  in  great  part, 
dissolve,  forming  the  ocean,  which  consequently  would  be  salt  from 
the  first  moment  of  its  appearance  on  the  iace  of  the  globe.  Tbe 
atmosphere  now  surrounding  the  globe  would  contain  less  oxygen 
and  all  the  carbon,  in  the  form  of  carbonic  acid,  (excepting  only  the 
amount  of  that  acid  already  absorbed  by  and  carried  down  with  the 
rain  water),  but  otherwise  it  would  probably  not  differ  much  in  com- 
position from  what  it  is  at  present. 

From  this  stage  in  the  earth's  history,  the  author  believes  that  all 
the  changes  which  have  taken  place  in  the  globe,  up  to  the  present 
time,  have  been  effected  by  agencies  similar  to  those  going  on  in  it 
at  this  present  day ;  rocks  were  formed  from  the  wearing  down  and 
disintegrating  action  of  the  atmosphere  or  weathering  of  the  primitive 
crust,'  and  the  subsequent  stratification  of  the  debris,  so  formed  by  the 
action  of  the  sea ;  just  as  they  are  at  present  in  the  course  of  formation 
from  the  disintegration  of  pre-existing  rocks.  Eruptions  of  igneous 
matter  from  the  still  fluid  interior*  from  time  to  time  disturbed  and 
broke  through  the  primitive  crust  and  the  rock  strata  above  it, 
in  course  of  formation  from  its  debris,  just  as  at  the  present  day 
(though  possibly  on  a  somewhat  smaller  scale),  similar  outbursts  are 
produced  by  volcanic  action.  The  products  of  such  older  eruptions 
are  almost  identical,  in  chemical  composition,  with  those  of  the 
newer  period.  Thus  the  result  of  chemical  analysis  of  the  most 
ancient  granite   often   cannot  be   distinguished   from   that  of   an 

^  The  sooe  of  carbonic  acid  gas  would  be  heavier  than  that  of  steam ;  1  cubic  foot 
of  the  latter  weighing  at  212  only  26617  grains,  whilst  1  cubic  foot  of  carbonie 
gas  would  weigh  64209  gprains,  at  same  temperature. 

*  A  rough  calculation  shows  that  the  layer  of  sea  salt  alone  would  be  sufficient  to 
clothe  the  entire  sphere  with  a  crust  of  salt  lome  10  feet  in  thickness. 

'  This  action  would,  no  doubt,  be  much  facilitated  in  the  older  geological  epochs, 
by  the  amount  of  carbonic  acid  in  the  atmosphere  being  so  much  greater  than  at 
present. 

*  The  contraction,  consequent  upon  the  cooling  of  the  original  sphere,  would, 
doubtless,  greatly  disturb  the  preriously  comparatiTely  even  surface  of  the  crust,  and' 
produce  cracks  and  fissures,  the  sides  of  which,  from  their  unequal  subsldea^iA  ^el 
eleyation,  would  often  be  dislocated  and  form  Uaes  o£  fa\)\\a. 
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ordinary  volcanic  trachyte,  and  the  basaltic  rocks  from  recent 
volcanoes  resemble  very  closely  those  from  far  more  ancient  periods ; 
in  fact  it  is  often  the  case  that  such  rocks  can  only  be  distinguished 
from  one  another  by  a  very  careful  study  of  their  less  prominent 
dharacters. 

Taking  them  as  a  whole,  the  main  distinction  between  the  erup- 
tions of  the  most  ancient  and  most  modem  epochs  is,  that  in  the 
earliest  period  the  acid  rocks,  or  granites,  predominated,  whilst  at  the 
present  day  the  acid  volcanic  rocks,  or  trachytes,  are  in  less  propor- 
tion, the  more  basic  rocks  predominating. 

Several  reasons  to  account  for  this  circumstance  have  been  pot 
forward,  and  are  well  worthy  of  consideration. 

To  return,  however,  to  Dr.  Hunt ;  he  states  that  after  the 
energetic  action  of  the  acid  deluge  had  ceased,  a  second  similar  but 
slower  process  of  decomposition  and  solution  of  the  crust  commenced 
by  the  action  of,  in  this  case,  carbonic  acid  with  water,  resulting  in 
the  formation  of  clays  which  remained  behind,  whilst  solutions  of 
the  carbonates  of  soda,  lime,  and  magnesia,  poured  down  into  the  sea 
where  they  precipitated,  first  the  alumina,  and  subsequently  the 
heavy  metals.  In  such  events  geologists,  although  as  yet  unsuccess- 
ful in  so  doing,  might  still  hope  to  find  beds  of  alumina  or  of  the 
metallic  oxides  or  carbonates  alluded  to,  amongst  the  older  strata. 
As  no  beds  of  such  character  are  known  to  occur  in  nature,  this 
hypothesis  must,  however,  be  received  with  some  distrust.* 

The  next  assertion  of  Dr.  Hunt,  that  the  limestones  have  been 
formed  by  the  precipitation  of  the  lime  in  the  sea  by  a  solution  of 
carbonate  of  soda,  is  so  decidedly  at  variance  with  all  the  conclusions 
hitherto  arrived  at  by  geologists,  zoologists,  and  microscopists,  that 
it  cannot  but  be  disputed,  and  there  is  sufficient  evidence  now 
produceable  to  refute  this  hypothesis. 

In  making  the  assertion,  that  "the  whole  of  the  carbonates  of 
lime  which  make  up  the  calcareous  strata — the  marbles  and  various 
limestones  which  we  find  on  the  earth's  surface  are  so  formed,"  Dr. 
Hunt  at  the  same  time  states  that  he  is  (juite  aware  that  geologists 
are  of  opinion  "  that  these  limestones  are  the  result  of  organic 
action,"  but  no  doubt  classes  this  opinion  as  another  sample  of  the 
"fallacious  reasoning"  which  he  supposes  them  to  indulge  in,  and 
will  probably  be  surprized  to  learn  that  zoologists  also  will  dispute 
his  further  assertion,  that  "animals  can  only  appropriate  the  car- 
bonate of  lime  which  they  find  ready  formed,"  and  that  they,  in 
opposition  to  this  assertion,  believe  that  marine  animals  can  utilise 
the  other  salts  of  lime,  existing  in  abundance  in  the  ocean. 

Had  the  limestones  been  so  formed  by  precipitation,  whether  hot 

*  It  may  here  be  remarked  that  Dr.  Hunt,  in  his  lecture,  does  not  allude  to  what 
became  of  the  sulphuric  acid,  which  would  be  the  ultimate  product  of  "all  the 
iulphur"  burnt  into  sulphurous  acid,  and  afterwards  condensed  from  the  atmosphere 
into  the  ocean ;  for  since  it  may  safely  be  asserted  that  there  is  fully  as  much  (if  not 
more)  sulphur  as  chlorine,  the  sea  formed,  according  to  Dr.  Ilunt's  hypothesis, 
would  be  as  much  a  solution  of  sulphate  of  soda  as  of  seasalt,  and  he  can  hardly 
suppose  it  to  have  been  precipitated,  for  it  is  well  known  that  no  beds  of  sulphate  ot 
MDjr  importance  whatfioever  occui  m  t\i«  nct}  q\^q&X  l(^^c&A^!k!QiV)&, 
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or  ooldy  they  would  have,  from  the  moment  of  their  deposition, 
poBseased  a  decided  ciystalline  stmcture,  visible  when  examined  by 
the  microBoope ;  as  in  the  case  of  stalactites,  stalagmites,  trayertiaes, 
eta  ;  this,  however,  is  not  the  case. 

Sorby's  microscopical  researches  prove  satisfactorily  that  all 
limestones,  from  the  most  ancient  up  to  the  most  recent,  are  solely 
formed  of  the  debris  of  organisms,*  and  that  they  do  not  possess  any 
ciystalline  structure  whatsoever,  unless  when  altered  by  subsequent 
infiltration,  or  other  metamorphic  action. 

Dr.  Hunt  next  proceeds  to  explain  that  the  magnesian  limestones, 
dolomites,  and  gypseous  beds  owe  their  origin  to  chemical  "  reactions 
hitherto  unsuspected,"  and  that  his  experimental  researches  have 
proved  them  to  have  been  formed  at  a  period  when  the  surface  of 
the  earth  was  covered  by  a  dense  atmosphere  of  carbonic  acid,  and 
that  this  "  theory  is  confirmed  by  climate,  by  vegetation,  and  by  the 
singular  series  of  reactions  which  hitherto  have  been  a  perplexity  to 
diemical  geologists." ' 

The  microscopical  and  chemical  investigations  of  Sorby  have, 
however,  eliminated  the  most  conclusive  evidence  against  the  cor- 
rectness of  this  theory  of  precipitation,  and  shown  the  magnesian 
limestones  and  dolomites  alluded  to  by  Dr.  Hunt  (whether  of  the 
Devonian,  Carboniferous,  or  Permian  period)  to  be  mere  mechanical 
aggregates,  or  true  limestones  of  ordinary  cliaracter  subsequently 
altered  by  infiltration  of  magnesian  matter. 

This  result  had  been  long  before  arrived  at  by  geologists,  as  the 
study  of  these  rocks  in  the  field  showed  that  such  magnesian  lime- 
stones were  frequently  only  portions  of  the  ordinary  limestone  beds 
peculiar  to  the  formation  itself,  altered  at  places,  apparently  by  some 
then  unexplainable  chemical  action.  This  was  found  to  be  the  case 
even  with  limestones  pertaining  to  the  Devonian  and  Carboniferous 
formations,  in  which  period  it  has  long  been  advanced  that  an 
atmosphere  rich  in  carbonic  acid  did  exist. 

As  all  geologists  know  that  the  grand  development  of  magnesian 
limestones,  dolomites,  and  gypseous  beds  really  took  place  in  an 
epoch  when  numerous  air-breathing  animals,  both  vertebrates  and 
invertebrates,  lived  upon  the  face  of  the  globe,  it  will  surprise  them 
to  think  that  Dr.  Hunt  can  imagine  these  animals  living  in  an  atmo- 
sphere of  carbonic  acid. 

The  next  point  in  this  lecture  to  which  attention  is  directed  is  a 
very  important  one  in  its  geneml  bearings,  although  it  is  to  be  feared 

^  ETen  the  chalk  is  entirely  bo  composed,  notwithstanding  that  its  external  appear- 
ance is  so  like  that  of  a  precipitated  carhonatc  of  lime. 

*  Dr.  Hunt  seems  to  be  quite  unaware  that  in  the  Brit.  Assoc.  Report,  1856,  p.  77, 
Sorbjhas  fully  explained  these  reactions,  that  Harkness  (Brit.  Assoc.  Report,  1857,  p. 
68)  applied  similar  experimental  investigations  of  Regnault,  to  explaining  the  dolomi- 
tization  of  the  Carboniferous  limestones  near  Cork ;  and,  lastly,  that  the  results  of  his 
researches  on  the  artificial  atmosphere  of  carbonic  acid,  which  he  has  thought  worthy 
of  bringing  before  the  French  Academy  (Compt.  Rend.,  1867,  p.  815),  so  far  from 
beinff  new,  have  for  the  last  twenty-two  years  at  least,  if  not  much  longer,  been 
employed  on  a  large  scale  in  the  manufacture  of  magnesian  QQm^>iSk^  \&.\)Ri^ 
England  and  Ireland. 
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that  the  attractions  of  palasontological  research  have  oaased  it  to  be 
of  late,  in  a  great  measure,  shelved  by  geologists  in  general. 

It  has  lately  been  the  fashion,  especially  amongst  many  of  the 
younger  votaries  of  the  science,  to  "  pooh-pooh  "  the  igneous  origin  of 
eruptive  rocks  in  general,  and  of  granite  in  particular.  A  careful 
study  of  the  literature  of  the  subject  shows,  however,  that  ihii 
secession  from  opinions,  previously  all  but  universally  adopted,  has 
originated  in  the  writings  of  one  or  two  able  but  one-sided  men  <A 
science,  blindly  followed,  as  is  usual  in  such  cases,  by  adherents  who 
reason  not  for  themselves,  or  who  have  cither  not  sufficient  leisure 
or  inclination  to  examine  into  the  true  merits  of  the  question.  The 
author  fully  believes,  however,  that  had  anything  like  a  careful 
study  of  what  has  already  been  published  {pro  ei  contra)  upon  thii 
subject  been  made,  that  not  only  would  an  explanation  or  answer 
have  been  discovered  to  meet  any  and  all  of  the  arguments  brought 
forward  in  opposition  to  the  igneous  origin  of  such  rocks,  but  that 
such  as  are  open  to  conviction  would  with  the  author  of  tiieee 
remarks  have  come  to  the  conclusion  that  nothing  has  as  yet  been 
advanced  which  can  in  any  way  tend  to  prove  the  eruptive  rooks  to 
have  an  origin  differing  from  ^at  of  those  rocks  produced  by  vol- 
oanic  action  at  the  present  day. 

At  present,  however,  only  such  arguments  as  are  advanced  in  Dr. 
Hunt's  lecture  can  be  discussed,  and  these  only  in  all  brevity,  sboe 
the  space  already  occupied  by  this  communication  has  extended 
beyond  its  proposed  limits. 

As  evidence  against  the  non-igneous  origin  of  granite.  Dr.  Hunt 
asserts  "  that  the  composition  of  the  primitive  crust  would  have 
excluded  free  silica ;"  again,  "  that  this  very  quartz,  which  is  one  of 
the  constituent  elements  of  gi*anite,  is  only  the  result  of  a  secondary 
process ;"  and  yet  again,  in  the  report  of  his  lecture  contained  in  the 
**  Chemical  News,"  vol.  xv.,  p.  317  (revised  by  himself  previous  to 
publication),  "  that  granite  is  in  every  case  a  rock  of  sedimentary 
origin,  as  it  includes  in  its  composition  quartz  which,  so  far  as  we 
know,  can  only  be  generated  by  aqueous  agencies,  €Uid  at  compara- 
tively low  temperatures.'** 

In  making  such  statements,  it  may  be  asked  whether  Dr.  Hunt  is 
aware  of  the  immense  masses  of  undoubted  volcanic  rocks  scattered 
all  over  the  surface  of  the  globe  which  contain  abundance  of  free 
(juartz?  Amongst  others,  the  Ponza  Islands,  for  example,  under 
the  very  shadow  of  Vesuvius ;  the  hundreds  of  miles  of  volcanic 
outbursts  of  quartz  trachytes,  from  the  still  active  volcanoes  situated 
along  the  range  of  the  Andes,  in  South  America,  as  well  as  numerous 
examples  wliich  might  be  referred  to  in  other  parts  of  the  globe, 
although,  unfortunately,  not  in  Canada.  Does  not  Dr.  Hunt  know 
that  the  admirable  memoir  of  Sorby,  contained  in  the  Quart  Joum. 

*  If  "we,  with  Dr.  Hunt,  believe  that  the  temperature  increases  in  proportion  to 
the  pressure,  then,  as  Sorby  has  shown  that  the  quartz  of  the  granite  of  Aberdeoi 
has  solidified  at  a  pressure  equal  to  a  column  of  seventj-cight  thousand  feet  of  rock, 
this  alone  would  Ve  quite  Bufi^ciont  to  refute  the  statement  of  comparativelj  low 
temperatures. 
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Soo.  of  London,  toL  xiv.,  sbows  how  perfectly  identical  in 
ire  this  volcanic  quartz  is  with  the  quartz  of  granites  (both 
Cling  in  common,  fluid,  Taponr,  gas,  and  stone  cavities  ,  and 
tiis  accurate  observer  has  concluded  that  the  modem  volcanic 
tes  and  old  granites  have  one  common  igneous  origin,  in 
,  as  is  the  case  in  volcanoes,  water  has  played  some  part^ 
i  the  metamorphic  rocks  have  been  formed  from  ordinary 
mtary  strata,  by  their  having  been  ''  depressed  so  that  they 
nrithm  the  action  of  the  earth's  central  heat"  may  be  disputed ; 
fore  doing  so  it  might  be  as  well  to  learn  from  the  au^or  of 
igenious  theory  by  what  mechanical  arrangement  he  supposes 
on  the  sur&ce  of  the  earth  to  be  lowered  down  into  a  globe 
o  the  core.  The  further  development  of  this  theory,  assuming 
lar  action  to  have  produced  the  eruptive  rocks  emitted  by  the 
Loes  of  the  present  day,  is  at  once  strongly  protested  against ; 
vw,  may  it  be  asked,  are  we,  according  to  this  theory,  to 
it  for  the  £Bot,  that  volcanic  rocks  taken  from  any  quarter  of 
'orld,  no  matter  how  fax  distant  from  one  another — from 
d  or  Terra  del  Fuego,  from  the  Islands  of  the  West  Indies  or 
those  of  Polynesia — that  in  all  cases  such  rocks  possess  an 
te  identity  in  chemical  and  mineralogical  composition  ;  in 
lal  and  in  optical  properties.     Can  any  geologist  be  expected 

argument  has  been  brought  forward  against  the  igneous  origin  of  granite, 
le  tact  that  the  specific  grarity  of  the  quartz  in  granite  is  2*6,  whilst  the 
of  silica  artificially  fused  before  the  oxyhydrogen  blowpipe  is  only  2-2.  If 
le  of  argument  is  admitted  in  philosophicaT  reasoning,  then  the  silica  of  the 
es  of  infusoria  ought  also  to  have  been  formed  by  fusion,  since  its  specific 
is  only  2-2,  as  is  also  the  silica  deposited  from  its  gaseous  compounds  with 
,  etc.  Sorby's  before -mentioned  researches  have  shown  that  the  quartz  in 
has  solidified  under  enormous  pressure.  It  might  therefore  reasonably  be 
d  to  possess  a  higher  density  than  such  as  has  been  fused  artificially,  without 
been  subjected  to  pressure  at  all.  Another  argument  is  found  in  the  fact  that 
*  the  more  fusible  minerals  in  granite  have  often  solidified  and  crystallized 
ess  fusible  ones ;  in  reply,  it  may  be  stated  that  this  is  also  the  case  in  modem 
in  those  of  Vesuvius,  it  is  common  to  find  that  the  refractory  Leucite  has 
[zed  before  the  easily  fusible  Augite,  and  to  be  superposed  on  crystals  of  this 
nineral.  It  has  further  been  argued,  that  rocKs  like  granite  occasionally 
le  minerals  containing  water,  could  not  have  been  formed  by  igneous  fusion ; 
dently  of  Sorby's  discoverv  that  the  ouartz  of  volcanic  rocks  and  the  felspar, 
ne,  idocnise,  etc.,  ejected  from  Vesuvius,  do  contain  water :  specimens  taVen 
the  lava  current  fh>m  Etna,  whilst  still  flowing  in  March,  1865,  contained  fine 
of  Stilbite  (with  16  per  cent  of  water).  Bunsfcn*s  researches  (Taylor's  Scient 
B,  Nov.,  1852)  have  long  ago  experimentally  proved  that  hydrated  silicates, 
us  to  those  occurring  in  eruptive  rocks,  might  oe  formed  at  high  temperatures 
ain  their  water  at  such  temperatures  as  long  as  enclosed  in  the  matrix  ;  if  ex- 
from  this,  however,  the  water  could  be  expelled  by  the  application  of  a  very 
leaL  Laurent  has  also  showed  that  borate  of  Potash,  fused  at  temperatures 
he  melting  point  of  Silver,  retained  water  which,  singularly  enough,  might  be 
i  in  bubbles  by  reheating  the  vitrified  mass  over  a  spirit  lamp  so  as  hardly  to 
t. — Whilst  correcting  the  proofs  of  this  paper  for  the  press,  the  author  has  nad 
ntion  directed  to  a  communication  maae  by  Professor  Ansted  to  the  British 
tion,  *'  On  the  Passage  of  Schists  into  Granite  in  the  Island  of  Corsica,"  in 
if  the  report  in  the  "  Dundee  Advertiser,"  Sept.  10,  be  correct)  the  learned 
>r  cites,  m  support  of  his  views,  the  results  of  Mr.  Sorby's  resenrches  in  a 
apparently  quite  at  variance  with  the  coucluaiona  arrived  «X  m  \2c^»S(.  %«Q2^sbr 
lemoir. 
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to  believe  that  such  rocks  have  been  formed  by  the  melting  np  of  a 
mere  mechanical  aggregate  of  rock-debris,  possessing  no  analogy 
whatsoever,  and  whose  chemical  composition,  etc.,  is  known  to  vaiy 
to  the  widest  imaginable  extremes. 

In  conclusion  the  author  cannot  but  express  his  feeling  that  it'ii 
doing  an  injustice  to  the  memory  of  such  noble  minds  as  Hutton, 
Playfair,  Hall,  Humboldt,  Yon  Buch,  and  others,  to  bring  against 
them  the  narrow-minded  charge  of  their  wishing  to  create  the  earth 
"entirely  by  fire."^  Their  writings  abound  in  evidence  proving 
that  they  never  overlooked  the  all  important  agency  of  water  m 
nature's  operations,  and  when  claiming  for  igneous  action  its  trne 
share  they  based  their  plutonic  theory  upon  the  study  of  sndi 
agency  as  is  exemplified  in  volcanos,  in  which,  ftt)m  the  first,  the 
co-operation  of  water  (although  in  some,  at  that  time,  incompre- 
hensible manner)  was  acknowledged  ;  and  not  upon  any  idea  of 
"dry  fusion,"  which  could  only  have  originated  in  the  brains  of 
their  antagonists.* 

n. — On  the  Oobge  op  the  Avon,  at  Clifton. 
Bj  J.  Bebte  Jukes,  F.R.S. 

I  OBTAINED,  the  other  day,  on  my  way  into  South  Devon,  another 
peep  at  the  Bristol  Channel,  and  the  gorge  of  the  Avon,  at 
Clifton,  which  I  had  long  been  wishing  for.  It  showed  me,  as 
I  anticipated,  that  the  hypothesis  of  atmospheric  erosion,  which 
I  was  compelled  to  adopt,  a  year  or  two  ago,  to  explain  the  formation 
of  the  river  valleys  of  the  South  of  Ireland,  is  applicable  to  the 
Clifton  gorge  as  to  all  other  similar  places. 

With  the  existing  form  of  the  ground  traversed  by  the  Avon, 
above  Bristol,  it  would,  of  course,  be  quite  impossible  for  the  river 
to  cut  a  channel  across  the  Clifton  Downs.  Fill  up  the  gorge  of  the 
Avon  with  the  mass  of  Carboniferous  Limestone  and  Old  Red  Sand- 
stone, that  once  occupied  it,  or  even  half  fill  it,  and  the  waters 
of  the  Avon,  after  forming  a  lake,  would,  long  before  they  overtopped 
that  dam,  run  into  the  sea  by  Nailsea,  as  pointed  out  by  Sir  H.  T. 
De  la  Beche. 

This,  however,  only  shows  that  the  surface  over  which  the  Avon 
originally  ran  into  the  Severn,  was  not  the  present  surface.  All  the 
rivers  originally  ran  over  a  surface  considerably  above  the  present 
one,  and  they  have  continued  to  run  in  the  same  courses  during  all 
the  wasting  of  the  rock,  by  which  the  old  surface  has  been  trans- 
formed into  the  present  one. 

The  rivers  have  been,  at  once,  the  channels  by  which  the  eroded 
matter  was  removed,  and  the  motive  power  of  the  eroding  machinery. 

Colonel  George  Greenwood's  phrase  of  "  Bain  and  Bivers,"  gives 
us  the  whole  secret  in  throe  words. 

*  Apparently  an  application  of  the  "  sensation  "  principle  to  geology. 

'  It  is  nearly  halt  a  century  ago  since  Scrope  not  only  pointed  out  the  important 
part  played  by  water  in  volcaivic  acl\oi\,  but  lurther  expatiated  apon  the  diifereoce 
hetween  yolcanic  fusion  and  oi^^nArj  m^\^\^. 
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Lei  anyone  travel  through  the  country  with  Professor  Ramsay's 
geological  map  in  his  hand,  together  with  the  sheets  published  by  the 
Qeological  Survey,  for  details.  Let  him  then  look  at  the  fretted  and 
gullied  escarpment  of  the  Oolitic  range  from  Northampton  to  Somer- 
Bet»  and  recollect  (as  shown  by  Mr.  Topley  in  a  former  number  of  the 
Gbol.  Mag.),  that  the  sea  does  not  form  escarpments,  but  cuts  sections. 
Let  him  follow  the  level  sheets  of  Lias  and  Trias,  down  the  coasts  of 
Somerset  and  Glamorgan,  till  they  abut  against  the  Palaeozoic  hills, 
on  both  sides  of  the  Bristol  Channel.  Betuming  to  the  Oolitic 
eBcarpment  of  the  Cotteswolds,  let  him  mark  how  the  Oolitic  outliers 
get  fewer  and  smaller  as  he  recedes  from  it,  and  let  him  connect 
them  with  the  broad  outlier  of  Inferior  Oolite,  on  Dundry  Hill,  five 
miles  south  of  Bristol,  and  the  still  more  curious  little  patch  of 
it  that  caps  the  Lias  peak  of  Brent  Knoll,  which  rises  from  the  flats 
of  Bridgewater.  He  cannot  fail  to  come  to  the  conclusion  that  not 
only  the  Lias,  but  the  Oolites,  once  spread  in  level  sheets  across  the 
district  now  occupied  by  the  estuary  of  the  Severn  up  to  the  Palss- 
ozoic  Hills  of  South  Wales. 

The  outlying  patches  of  Lias  that  occasionally  cap  the  red  marls 
through  Warwickshire,  Staffordshire,  and  Cheshii*e,  prove  that  the 
Lias,  at  least  formerly  extended  to,  and  wrapped  round,  the  Palseo- 
Eoio  hills  of  North  Wales. 

Let  the  observer  then  stand  on  the  highest  point  of  Clifton  Down 
and  look  up  to  the  superior  height  of  Dundry  Hill,  some  six  miles 
to  the  southward,  and  he  would  see  at  once  that  the  oxt<?nsion  of  the 
old  Oolitic  sheet  would  pass  some  two  or  three  hundred  feet  over  his 
head.  That  the  Lias  itself  rested  directly  on  the  Palaeozoic  rocks  is 
shown  by  the  fact  of  sheets  of  it  still  stretching  across  the  Carboni- 
ferous Limestone  to  the  north-cast  of  Durdhum  Down,  still  resting  in 
patches  on  the  Backwell  Hills  to  the  westward  of  Dundry,  and  on 
that  of  the  Mcndips,  in  the  neighbourhood  of  Ilarptree. 

The  Litis  then  formerly  reposed  on  the  Carboniferous  Limestone 
of  Clifton  Down  and  the  Oolite  spread  over  that.  The  Severn  and 
its  tributaries,  flowing  over  this  Oolitic  plain,  of  course  cut  channels 
in  it.  The  original  form  of  the  surface  was  such  as  to  turn  the  Avon 
towards  the  Severn  instead  of  towards  the  Tliames.  The  course  it 
originally  took,  it  has  over  since  maintained,  cutting  down  through 
the  horizontal  Mesozoic  cover,  and  through  any  Palaeozoic  rock  it 
found  underneath,  in  whatever  position  it  might  lie,  or  whatever 
materials  it  might  be  composed  of.  During  part  of  the  time  the 
"whole  country  must  have  been  higher  out  of  the  sea  than  it  is  now, 
and  the  rivers  must  have  run  as  continuous  streams  over  the  land 
"which  is  now  the  bottom  of  the  Severn  cstuai-y.  till  they  had  cut 
down  to  the  level  where  the  solid  rock  would  now  be  met  with, 
under  the  estuary  mud.  If  the  whole  country  got  a  hoist  of  one  or 
two  hundred  feet,  the  Avon  would  he  a  rapid  brook  at  Clifton,  fret- 
ting over  the  rocks  at  the  bottom  of  the  gorge  and  continuing  the 
"work  of  channel-cutting,  which  at  the  present  level  of  the  land  it  has 
been  obliged  to  suspend. 

While  the  rivers  have  been  cutting  their  chanxieVa  V)ti<(^  x«^  ^sl^SXj^ 
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resulting  streamlets  have  washed  off  a  large  part  of  the  softer  Mesoaoic 
cover  of  the  country  and  disclosed  the  old  Palaeozoic  hills  and  ridges. 
Many  of  these  are  formed  of  Carboniferous  Limestone,  which,  in  the 
south  of  Ireland,  has  itself  been  worn  down  into  valleys  and  plains. 
The  reason  is  that  in  the  south  of  Ireland  the  limestone  was  never 
protected  by  any  Mesozoic  cover,  but  has  been  subject  to  the  dis- 
solving power  of  the  rain-water  during  the  whole  period.  About 
Bristol  it  was  so  protected  for  a  great  part  of  the  time.  Had  it  not 
been  so,  the  only  hills  remaining  thereabouts  at  the  present  day 
would  probably  have  been  those  of  Old  Bed  Sandstone  and  the  mi- 
destroyed  Mesozoic  outliers. 

The  whole  of  England  may,  doubtless,  have  stood  at  a  lower  level 
than  it  does  now  during  part  of  the  time  that  this  process  has  been 
going  on,  as  well  as  at  a  higher  level.  When  it  was  at  a  higher 
level  the  action  was  accelerated  and  extended ;  when  it  was  at  a 
lower,  it  was  retarded  on  the  part  that  remained  dry  land,  and 
entirely  stopped  for  all  the  ground  that  sank  below  the  sea.  Sink 
England  now  600  feet,  you  make  an  inland  of  Wales,  and  a  cluster 
of  islets  of  the  rest  of  the  country.  On  its  re-elevation  you  might 
find  beds  of  sea- shells  on  that  which  had  been  the  sea-bottom,  and 
sea- worn  crags  on  the  sides  of  the  straits  that  had  connected  Bristol 
and  Liverpool.  That,  however,  would  be  no  proof  that  the  sea 
eroded  those  straits.  It  would  be  nearly  as  reasonable  to  suppose 
that  a  canal  was  excavated  by  the  water  that  lies  in  it.  The  sea 
would  waste  the  coasts  doubtless,  and  deposit  the  materials  at  the 
bottom  of  the  straits,  and  on  the  re-elevation  of  the  country  the  rivers 
would  have  to  set  to  work  to  scour  out  their  old  channels  and  the 
rain  to  wash  the  valleys  clean  again. 

While  looking  into  Do  la  Beche^s  Manual  for  his  description  of 
Clifton,  I  caught  sight  of  a  passage  in  which,  quoting  from  a  French 
author,  ho  enforces  the  im])ossibility  of  the  Meuse  having  cut  its 
own  channel  through  the  hills  of  the  Ardennes,  because  in  ^^ 
higher  parts  of  its  course  it  runs  over  ground  much  lower  than  the 
Ardennes,  whore  it  is  only  separated  from  the  Seine  by  hills  of  a 
hundred  feet  or  so  in  height.  This  lower  ground  is  formed  of  the 
Oolites,  with  the  Now  Ked  rising  gently  from  underneath  them  on 
the  cast.  The  MoscOle  also  runs  across  that  country  on  its  way  from 
the  northern  sloj^cs  of  the  Vosges  to  Treves,  where  it  turns  and  cuts 
by  deep  windiujr  channels  through  the  much  loftier  ground  of  the 
Eifol  and  the  Hundsruck.  These,  like  the  Ardennes  are  made  of 
siliceous  slate-rock. 

The  hypothesis  of  atmospheric  erosion  equally  applies  here.  The 
Oolitic,  perhaps  even  Cretaceous,  plateau  over  which  all  three  rivers 
orginally  ran,  had  a  surface  higher  than  that  part  of  the  Ardennes 
and  the  EifoL  across  which  the  rivers  Meuse  and  Moselle  took  their 
course.  The  rivers  have  ever  since  been  steadily  cutting  their  chan- 
nels deeper  and  deeper  along  the  courses  they  first  selected,  and  the 
districts  adjacent  to  them  have  been  lowered  by  atmospheric  waste  in 
proportion  to  the  depth  the  rivers  cut  down  to,  and  the  difference  in 
the  natui'e  of  the  rocka  t\ie^  cul  \kcQ\x^  m  different  places.    Where 
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Hiose  were  hard  silioeoos  slates,  the  slopes  of  the  riYer-Tallejrs  are 
steep  precipitous  clif&y  irom  the  sammits  of  which  we  look  over  the 
old  plateau,  somewhat  wasted,  doubtless,  hut  still  lyproximating  to 
its  original  form.  Where  those  rocks  are  New  Bed,  or  Oolite,  or 
Chalk,  the  slopes  of  the  river-valleys  are  mostly  gentle  and  fiur- 
qvread ;  a  few  isolated  hills  and  ridges  may  have  summits  that  ap- 

Kximate  to  the  level  of  the  old  plateau,  but  these  are  few  and  far 
ween,  and  none  of  them,  perhaps,  actually  reach  it  by  one  or  two 
hundred  feet 

I  believe  that  anyone,  in  any  part  of  the  world,  who  will  apply 
the  key  here  given  to  the  problem  of  the  production  of  the  present 
**  form  of  the  ground  *'  will  find  that  if  he  adjust  the  wards  properly 
it  will  unlock  it  for  him. 


111. — Oh  Subaebial  Denudation,  and  on  Cuffs  and  EscAXPimrTs 
OF  THE  Chalk  and  Lower  Tertiart  Beds. 

By  WiJLLiAM  Whitakeb,  B.A.  (London),  F.O.S., 

Of  the  Geological  Snrrej  of  England. 

[PART  I.] 

[A  paper  read  before  the  Qeological  Society  of  London,  May  8, 1867.]' 

1 . — IntrodvLctum. 

FR  some  years  geologists  have  more  or  less  agreed  in  the  view 
that  the  present  features  of  the  earth,  whether  hill,  valley,  or 
plain  (with  some  small  exceptions,  as  volcanic  outbursts)  have  been 
formed  directly  by  denudation ;  though  indirectly  disturbances, 
whether  faults  upheavals  or  sinkings,  have  of  course  had  their 
effect  in  determining  the  flow,  so  to  speak,  of  the  denuding  agent. 

So  far  all  is  hanoony,  the  differences  of  opinion  being  only  on  the 
comparative  effect  of  the  two  forces,  disturbance  and  denudation  : 
but  beyond  this  all  is  discord,  and  of  late  there  has  been  much 
debate  on  the  question  by  what  means  the  surface  of  the  earth  has 
been  worn  away,  and  its  rocks  carved  into  their  present  form. 

Many  papers  have  been  written  on  the  origin  of  valleys  escarp- 
ments lake-basins  etc.,  some  of  which  are  clear  statements  of  care- 
fully observed  facts,  with  unprejudiced  and  logical  reasonings  there- 
firom  ;  whilst  others,  on  the  contrary,  are  little  else  than  assertions 
of  belief,  and  some  are  made  up  largely  of  groundless  suppositions 
and  false  analogies.  It  seems  hardly  to  be  known  that  to  fit  one  to 
take  part  in  such  an  enquiry  a  loug  and  careful  examination  of  nature 
is  needed,  and  that,  to  quote  the  words  of  a  geologist  of  the  last  cen- 
tury, "  it  is  not  to  common  observation  that  it  belongs  to  see  the  effects 
of  time  and  the  operation  of  physical  causes  in  what  is  to  be  per- 
ceived upon  the  surface  of  the  earth."* 

It  may  not  be  amiss  therefore  to  analyse  the  evidence  given  by 
some  special  classes  of  rocks ;  and  to  avoid  being  charged  with  advo- 
cating opinions  on  slight  acquaintance  with  the  formations  chosen  for 

>  The  title  ^yen  by  the  editor  to  the  short  abstract  in  the  Society's  Journal  (YoL 
zziii^-  266)  is  not  quite  correct. 

•  Hatton's  Theory  of  the  Earth,  toI.  il  p.  2S8. 
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illustration,  it  may  be  well  to  state  that  for  the  last  ten  years  I  ha^e 
been  doing  Geological  Survey  work  in  Cretaceous  and  Tertiary  dis- 
tricta ;  work  which  has  slowly  convinced  me  against  what  I  believed 
before  (as  many  of  my  colleagues  have  been  in  like  manner  convinced) 
that  the  irregularities  of  the  earth's  surface  have  been  chiefly  caused 
by  subaerial  actions,  by  rain  rivers  frost  and  springs,  forces  that 
can  be  seen  in  action  every  day  and  therefore  have  come  to  be  looked 
on  as  things  of  nought.  I  do  not  say  however  that  the  sea  has 
done  nothing  towards  the  formation  of  these  irregularities ;  but  allow 
that  many  of  the  present  features  may  have  been  worked  out  and 
strengthened  along  lines  sketched  out  as  it  were  beforehand  bj 
the  action  of  the  sea,  which  is  granted  I  believe  by  most  who  hold 
the  subaerial  theory,  although  they  are  often  misrepresented  as  deny- 
ing that  the  sea  does  anything.  In  some  cases  the  marks  of  marine 
action  may  have  been  little  effaced,  but  for  the  most  part  they  must 
have  been  destroyed  when  exposed  for  a  long  time  to  the  wasting 
powers  that  reign  over  the  land. 

2. — Authors  toho  have  advocated  the  Subaerial  Theory. 

It  seems  strange  that  there  should  now  be  any  discussion  on  the 
subject,  and  that  instead  of  subaerial  denudation  being  the  accepted 
theory  of  the  day  it  sliould  be  held  by  a  minority  only  (albeit  that 
minority  contains  many  well-known  geologists,  and  increases  every 
year)  ;  for  the  power  of  atmospheric  actions  in  wearing  away  rocks 
was  most  ably  treated  of  more  tliat  70  years  ago  by  Dr.  Hutton, 
whose  great  work '  is  not  so  well  known  as  it  should  be,  and  indeed 
is  known  mostly  in  a  secondhand  way,  through  Professor  Play  fair, 
who  followed  and  defentled  the  views  of  his  friend  and  master.' 
After  this  Mr.  Scro])e  proved  their  truth  for  a  special  district,  showing 
tliat  in  Auvergiie  rivers  have  worn  away  large  masses  of  hai*d  rock,' 
and  said  that  *'  the  same  agents  (rain  and  rivers)  must  have  been  at 
work  everywhere  else,  and  produced  results  as  stupendous  during 
the  same  (comparatively)  recent  period,'*  and  '*  since,  by  a  fortunate 
concurrence  of  igneous  and  aqueous  phenomena,  we  are  enabled  to 
prove  the  valleys  which  intersect  the  mountainous  district  of  Central 
France  to  have  been  for  the  most  part  gradually  excavated  by  the 
action  of  such  natural  causes  as  are  still  at  work  ;  it  is  surely  in- 
cumbent on  us  to  pause  before  we  attribute  similar  excavations  in 
other  lofty  tracts  of  country,  in  which,  from  the  absence  of  recent 
volcanos,  evidence  of  this  nature  is  wanting,  to  the  occurrence  of 
unexampled  and  unattested  catastrophes,  of  a  purely  hypothetical 
nature." 

*  The  Theory  of  the  Earth,  2  vols.,  8vo. ;  Edin.,  1795.  See  especially  toI.  1.  p. 
304,  and  vol  ii.  pp.  3-6.  98,  99,  138-40,  143  (quotation  from  the  French),  157,  205, 
209,  210,  236,  24o,  295,  290,  401,  466-8,  498,  528,  529,  534,  535,  647. 

2  Illustrations  of  the  Iluttoniun  Theory,  8vo. ;  Edin  ,  1802.  Reprinted  in  vol.  i  of 
Playfiiirs  Works,  1822.  See  pp.  105-7,  110-14,  373-6  of  the  original  edition  (==  pp. 
117-19,  122-5,  370-2  of  the  later  one. 

3  Memoir  on  the  Geologv  of  Central  France,  4to.,  Lond.,  1827.  Ed.  2,  8vo.,  1858 
(pp.  37,  38,  97,  16s,  159.  205-9,  213,  244  ;  and  Geol.  Mao.,  Vol.  ni;P.  193  (1866). 

Air  Scropc  tx)Urhcd  on  the  subject  before  in  his  "  Considerations  on  Volcanos,"  8to. 
Land.,  1825  (pp.  96,  97, 13B,U^,UV'i^^^V 
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M.  Charpentier  also  has  expressed  his  belief  in  the  formation  of 
ihe  valleys  of  the  Pyrenees  by  their  contained  streams  ;*  and  in  later 
timefl  Colonel  Greenwood  has  taken  up  the  subject  and  strongly  de- 
fended the  Huttonian  doctrine  ;*  Mr.  Prestwich  has  treated  of  the 
formation  of  valleys  by  the  rivers  flowing  in  them  in  the  south-east 
of  England  and  the  north-west  of  France ;'  Mr.  Godwin-Austen  of 
the  power  of  rain  in  the  formation  of  deposits  of  loam,  etc.  fand 
therefore  in  the  destruction  of  something  else  beforehand)  ana  of 
the  formation  of  Chalk  valleys  by  *'  meteoric "  actions  ;^  Professor 
Bamsay,  of  the  ploughing-out  of  lake-basins  by  glaciers  and  of  the 
denudation  of  the  Weald  ;^  Professor  Jukes,  of  the  cutting-out  of 
certain  valleys  and  escarpments  by  subaerial  action;*  and  tf. 
(Si.  Martins,  of  tiie  formation  of  some  inland  needles  of  rock  bj 
weathering.^ 

Kr  C.  Lyell  too  has  adopted  the  suba-irial  theory  to  a  great  extent, 
as  may  be  seen  by  the  following,  which  he  has  kindly  allowed  me 
to  quote  from  a  letter  written  shortly  after  this  paper  was  read : — 
**  I  have  long  ago  modified  my  opinions  on  denudation,  and  I  now 
agree  with  you  in  considering  that  the  escarpments  round  the  Weald 
are  not  inland  cliffs,  as  I  formerly  supposed,  although  at  some  points 
the  sea  may  have  entered  through  transverse  valleys  and  modified 
peita  of  them.  Two  arguments,  namely  the  fact  of  the  escarpment 
of  the  Lower  Greensand  being  p£u:allel  with  that  of  the  Chalk,^  and 
ihe  fact  that  the  sea  cuts  its  cliff's  successively  through  different  forma- 
iaons  and  never  keeps  for  such  great  distances  to  one  formation  only, 
aire  I  believe  unanswerable."  And  with  regard  to  the  pinnacles  and 
needles  of  Chalk  in  the  valley  of  the  Seine  (sec  p.  452),  Sir  Charles 
continues :  "  Ever  since  I  convinced  myself  that  tlie  sea  had  not 
gone  up  the  valley  of  the  Somme  farther  than  Abbeville,  the  liighest 
point  at  which  marine  shells  occur,  I  had  great  misgiving  as  to  its 
having  been  so  effective  as  some  eminent  French  geologists  have 
thought  in  excavating  the  valley  of  the  Seine.  Even  if  the  sea,  or 
the  rise  and  fall  of  the  tide,  extended  as  far  as  Eoucn  and  further,  I 
cannot  conceive  its  having  gone  up  so  far  as  to  have  made  the  pin- 
nacles of  Chalk  near  Andelys,  without  supposing  a  submergence  in- 
consistent with  what  we  must  infer  respecting  Picardy,  which 
appears,  like  the  Wealden  district,  to  have  kept  its  head  above  water 
during  and  since  the  Glacial  Period." 

The  following  authors  have  also,  in  one  way  or  another,  supported 

^  Essai.  8ur  la  constitution  gcognostique  des  Pyrenees,  Syo.,  Paris,  1823,  p.  25. 
>  Rain  and  KiTera,  8vo  ,  Lond.,  1857.     Ed.  2  in  1866. 

*  Phil.  Trans.,  vol.  154,  p.  247;  Quart.  Jourii.  Geol.  Soc,  vol.  xix.  p.  497  (1863). 

*  Quart  Journ.  Geol   Soc..  vol.  vi.  p.  94  (1850);  vol.  vii   pp.  121-6,  13J,  131 
(1851);  vol.  xi.  pp.  118,  119(1855);  vol.  xiii.  pp.  63, 7 1  (1857). 

A  Ibid.  vol.  xviii.  p.  165  (1862) ;  Phil.  Mag.,  vol.  28,  p.  293  (1864)  ;  vol  29,  p.  285. 

il865);  The  Physical  Geology  and  Geography  of  Gt.  Britain,  8vo.,  Lond.    £d.  2L 
1865). 

*  Brit.  Assoc.  Rept.  for  1861,  Trans,  of  Sections,  p.  54  ;  Quart.  Journ.  Geol.  Soa, 
rok.  xviii.  p.  378  (1862) ;  Gbol.  Mao.,  vol.  iii.  p.  232  (1866),  voL  iv.  p.  444.  (1867). 

^  Bull  Soc.  Geol,  France,  2  Ser.,  t  xil  p.  314  (1855). 

*  1  believe  that  Profe&tor  Kamsay  startea  this  argument  against  the  marine  orii^JjOL 
of  escarpments.— W.  W. 

vox.  JV. — NO.   XL,  1f^ 
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the  theoiy  of  Bubaerial  denudation :  Dr.  C.  Le  N.  Foster  and  Mr.  W. 
Topley,^  who  have  worked  out  in  detail  the  question  of  the  Wealden 
denudation,  the  latter  having  also  touched  on  other  districts ;'  Mr.  A. 
Geikie,'  Mr.  A.  H.  Green/  Mr.  G.  Maw,»  Mr.  A.  B.  Wallace,*  Mr.  A. 
B.  Wynne/  and,  to  some  extent,  the  Bey.  0.  Fisher.^  In  fiur  conntries, 
too.  Professor  Dana,*  Professor  Hind,~  Mr.  J.  P.  Lesley,"  Sir  W. 
Logan,"  Dr.  Newhury,"  and  Professor  Whitney,^*  in  Amezioa ;  Dr. 
Haast,  in  New  Zealand ;»  Mr.  T.  Belt,  in  Nova  Scotia  ;^  and  Dr. 
Bubidge,  in  South  Africa,^'  have  borne  witness  on  the  same  side. 

It  is  remarkable  that  most  of  the  subaerialists  are  of  IgTigligh  noe 
(using  that  name  in  the  broadest  sense),  but  few  foreign  geologisli 
allowing  that  anything  but  the  sea  or  a  cataclysm  can  have  given 
rise  to  hills  or  valleys  of  large  size ;  and  also  that  a  great  number 
of  these  subaerialists  are  or  have  been  employed  on  (Government 
Geological  Surveys,  and  therefore  have  been  accustomed  to  be  con- 
stantly in  the  field,  earning  their  bread  by  their  hammers,  and 
spending  their  days  in  the  more  or  less  detaUed  examination  of  the 
geologiGEil  structure  and  physical  features  of  the  districts  which  it 
has  been  their  duiy  to  survey  and  describe. 

3. — Oeneral  BemarJcs, 

The  following  pages  treat  of  escarpments  and  not  of  ordinaxy 
valleys,  because  the  formation  of  the  latter  by  other  agents  than  the 
sea  is  now  more  generally  understood.  The  same  kind  of  argu- 
ment holds  in  both  cases,  but  the  subaerial  cutting  out  of  valleys 
is  at  first  siglit  clearer  than  that  of  escarpments,  and  perhaps  is  sup- 
ported by  more  direct  proof. 

^  Quart.  Joum.  Geol.  Soc.,  toI.  xii.  p.  443  (1865). 

«  Geol.  Mao.,  Vol.  III.  p.  436  (1866),  and  Vol.  IV^.  184  (1867). 

•  Notes  of  Travel  by  Vacation  Tourists,  1861. — Tne  Geology  and  Scenery  of 
Scotland,  (1865). 

*  Geol.  Survey  Memoir  on  Sheets  81  N.W.  and  S.W.,  p.  86  (1866). 
»  Geol.  Mao.,  Vol.  III.  pp.  344,  439,  575  (1866). 

•  Quart.  Joum.  of  Science,  vol.  iv.  p.  33  (1867). 

'  Mem.  Geol.  Survey,  India,  vol.  v.  p.  201  (1866).— Gbol.  Mao.,  VoL  IV.  pp.8, 
845  (1867). 
^  Quart.  Joum.  Geol.  Soc.,  vol.  zvii.  p.  1  (1861). 

*  United  States  Exploring  Expedition  during  the  Tears  1838-42,  vol.  z.,  Geology, 
4to.,  Philadelphia,  1819,  pp.  384-92,  526-33,  670-7.— Manual  of  Geology,  8vo., 
Philadelphia,  1863,  pp.  635-42,  676. 

^<*  Quart.  Joum.  Geol.  Soc,  vol.  xz.  pp.  125, 126, 128-30  (1864),  where  referenoei 
to  the  author's  other  notes  on  the  subject  are  given. 

1^  Notes  on  a  Map  to  Illustrate  Five  Types  of  Earth- Surface,  4 to.,  Philadelphia, 
1866. 

1*  Geol.  Survey,  Canada— Ropt.  of  Progress  to  1863,  8vo.,  Montreal,  p.  889. 

'»  Part  3  (Geology)  of  Lieut.  Ives'  Report  on  the  Colorada  River  of  the  West 
1861.  References  to  other  remarks  on  denudation  by  this  author  are  given  in  Pro- 
fessor Uind's  paper  referred  to  above. 

^*  Report  on  the  Geological  Survey  of  the  State  of  Wisconsin,  vol.  i,  pp.  117-26 
(1862). 

**  Report  on  the  Geology  of  Canterbury,  New  Zealand ; — and  Quart  Joorn.Geol 
Soc.,  vol.  xxi.  pp.  129,  130  (1865). 

w  Quart.  Joum.  Geol.  Soc.,  vol.  zz.  p.  463  (1864)— in  abstract  only.    The  paper 
has  been  printed  in  full  in  Trans.  Nova  Scotian  Institute  of  Nat  Sci.,  VoL  I.  Part 
IT.  p.  91. 
"  Gbol.  Mao.,  Vol.  III.  p.  aft  ^>ft^«^. 
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Tlieie  are  nymy  pointB  vbich  hsTe  alreadj  been  move  or  less  gone 
into  m  detafl  by  odien.  and  therefore  need  but  a  paiiiring  notice 
here,'  amongst  them  are  the  following : — 

(1.)  EecsaijMnentB  always  ran  along  the  stiike,  whilst  actual  cliib 
imrelj  do  80  (and  then  only  for  a  short  way%  but  cut  through  Tocks 
without  regard  to  it ;  whereas  if  both  had  been  formed  by  the  sea 
they  should  be  more  alike. 

(2.)  Hie  bottom  of  an  esoaipment  does  not  keep  to  one  level,  but 
rises  slowly  inland,  or  towards  the  watershed,  that  is  in  aoooidance 
with  the  diamage-leTel  of  the  oouitry  and  without  regard  to  the 
level  of  the  sea.  Professor  Bamsay  has  called  my  attention  to  the 
&ct  that  sometimes  the  base  at  one  place  is  higher  than  the  top  at 
another. 

(3.)  Sea-difGi  nm  oomparatiTely  straight,  or  rather  in  carves  of 
laige  radins,  throng^  homogeneous  rocks  (of  course  through  a  succes- 
sion of  hard  and  soft  beds  they  have  an  irregular  outline) ;  but 
on  the  other  hand  escarpments  wind  about,  whidi  they  should  not 
do  if  they  were  simply  old  cliflb.  Here  the  saying,  "  the  exception 
proves  the  rule  **  holds  good ;  for  the  wonderfully  intricate  coast- 
line of  Norway  and  of  other  like  countries  is  well  known  to  have 
been  caused  by  the  sinking  of  the  land,  and  not  by  the  action  of  the 
sea,  the  wearing-power  of  which  is  as  nothing  up  the  deep  narrow 
winding  fjords,  so  clearly  seen  to  be  submerged  valleys. 

(4.)  K  escarpments  have  been  formed  by  the  sea,  there  ought  to 
be  at  their  foot  some  resultant  of  that  agent,  a  beach  or  other 
marine  deposit ;  but  this  is  not  the  case  (except,  perhaps,  in  some 
places  where  masses  of  Boulder  Drift  end  near  the  bottom  of  a 
ridge),  whatever  deposit  there  is  being  such  as  one  would  look  for 
from  subaerial  actions. 

(5.)  It  has  been  said  that  any  beach  which  there  may  once  have 
been  at  the  foot  of  an  escarpment  has  perhaps  been  destroyed 
by  subaerial  denudation  wearing  back  the  ridge.  To  this  it  has 
been  answered  that  such  a  concession  to  the  power  of  subaerial 
action  is  really  much  the  same  as  giving  up  the  question  at  issue  in 
their  favour ;  for  if  they  are  powerful  enough  to  do  so  much  they 
could  surely  do  more  in  a  longer  time. 

(6.)  Sometimes  two  escarpments  (facing  the  same  way)  run 
roughly  parallel  and  near  together  for  miles,  as  those  of  the  Chalk 
and  Lower  Greensand  in  Surrey  and  Kent,  and  those  of  the  Chalk 
and  the  Portland  Stone  in  part  of  the  Isle  of  Purbeck.  To  suppose 
these  formed  by  the  sea  implies  that  there  have  been  two  long 
parallel  ridges  of  land,  each  consisting  of  a  separate  formation, 
divided  by  a  narrow  strip  of  sea,  the  like  of  which  is  not  to 
be  seen  now-a-days.  Moreover,  the  sea  would  have  little  power 
to  act  in  so  narrow  and  sheltered  a  place,  but  would  be  as  harm- 

1  It  would  be  OTerbardening  this  paper  with  foot-notes  were  I  to  acknowledge  the 
many  sources  whence  some  of  the  following  arguments  hare  been  in  great  part 
derired ;  enough  to  refer  the  reader  to  the  list  of  authors  nven  before.    I  would 
gladly  have  quoted  lareely  from  Hutton,  PlayfiEur,  Scrope,  and  othftt^  W.  ^s^  \v^x 
woula  have  been  much  lengthened  thereby. 
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less  as  in  the  Norwegian  i^ords,  where  I  have  seen  the  old  ioe- 
scratches  run  down  to  (and,  perhaps,  below)  high-water-mark, 
uneff6U)ed  by  the  waves.  It  should  be  remarked  too  that  in  the 
above  cases  the  Chalk  escarpment  is  mostly  the  larger  of  the  two ; 
whilst  according  to  the  marine  theory  it  should  clearly  be  the 
smaller,  because  the  inner  and  therefore  the  more  sheltered. 

As  far  as  I  know  the  above  arguments  have  never  been  thoroughly 
answered,  much  less  disproved,  by  those  who  hold  that  the  sea  has 
been  the  great,  if  not  the  only,  agent  employed  in  forming  escarp- 
ments. Until  this  has  been  done  the  marine  theory  has  little 
foundation,  and  indeed  is  simply  a  convenient  supposition,  put 
forward  to  avoid  a  seeming  difficulty,  not  a  theory  upheld  by  sound 
inferences  and  founded  on  well-established  facts. 

To  these  may  be  added  other  remarks  that  have  a  general  bearing 
on  the  discussion,  which,  I  believe,  have  not  been  treated  of  in  such 
detail  as  the  foregoing,  and  which  refer  chiefly  to  the  style  of 
argument  that  has  been  put  forward  against  subacrialists. 

(7.)  The  preservation  of  old  ice-scratchings  has  often  been 
brought  forward  as  an  argument  for  the  powerlessness  of  surface- 
actions  in  wearing  away  rocks;  but  really  it  is  not  a  valid  one, 
for  it  is  not  enough  that  in  some  places  the  weather  has  not  acted  on 
rocks  for  a  very  long  time,  it  must  be  shown  that  such  is  the  case 
in  most  places;  or,  in  other  words,  that  the  weuther  hardly  ever 
wears  away  rocks,  not  that  it  does  not  always  do  so. 

(8.)  It  has  been  objected  that  the  subacrial  theory  needs  a  vast 
time  to  account  for  the  work  done.  This  is  an  objection  only,  not 
an  argument,  and  few  subacrialists  can  be  afraid  of  allowing  any 
quantity  of  time  for  the  work  of  tliose  quiet  ceaseless  actions  which 
fiey  look  on  as  powerful  enough  to  wear  away  tlie  hardest  rocks.  A 
late  writer,  one  I  believe  who  is  known  from  his  papers  on  subjects 
relating  to  the  connection  of  Geology  and  Archaeology,  has  well  said, 
in  a  Review  of  one  of  Mr.  Prestwich's  papers,  **  the  main  argument, 
as  to  the  process  of  excavation  (of  the  valleys)  and  of  the  length  of 
time  necessarily  involved  in  it  will,  we  are  confident,  eventually 
meet  with  general  acceptance,  even  if  the  rising  school  of  geologiste 
.  .  .  .  may  be  induced  to  draw  more  largely  than  Mr.  Prest- 
wich  on  the  enormous  balance  of  past  time  which  stands  in  their 
favour  in  the  Bank  of  Nature."  ^ 

(9.)  ITie  occurrence  of  needles  in  places  far  from  the  sea  has 
been  brought  forward  as  an  argument  for  marine  denudation  in 
those  places,  and  Sir  C,  Lyell,  in  the  last  edition  of  his  "  Elements 
of  Geology,"^  speaks  of  the  needles  of  hard  Chalk  high  up  the 
valley  of  the  Seine  as  "  evidence  of  certain  escarpments  of  the  Chalk 

»  Geol.  Mag.,  Vol.  II.,  p.  26.     (1865.) 

•  1866.     pp  361-6.     As  Sir  Charles  docs  not  now  hold  thnt  these  needles  are  signs 

of  the  action  <if  the  sea  (see  hefore,  p  449),  it  might  be  thought  ncodless  here  to 

controvert  that  idea.      However,   as  it   is  contnined  in   the   last   edition   of   his 

^  ** Elements,**  a  work  constantly  reteTicd  to  h^  geolo^ts,  I  have  let  this  paragraph 
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haying  been  sea-diflk.^  Xmv.  a*  -wiH  \x  noticed  fanher  on,  needles 
are  formed  by  ^aot^j^zv:  acciofu  at  the  top  of  high  cliffs ;  indeed, 
in  nearly  all  cases  they  are  forxned  frvm  o&ore ,  by  a>mething  that 
acts  downwards  along  lines  of  joint,  or  fisnzre ;  and  I  can  see  no 
reason  why  they  shoold  not  be  fjrmeil  inland,  under  fiiyoaiahle 
circnmslanoes,  as  well  as  on  the  coast ;  thong^  of  course  the  latter 
is  one  of  the  most  fayoorable  parts  for  the  weather  to  wear  away 
rocks,  by  reason  of  the  carrying  away  of  the  debris  by  the  sea. 
Moreover  the  question  of  the  fbrmati*3n  of  soch  inland  needles  in 
France  by  suba^rial  actions  has  been  w*>rked  oat  by  M.  Ch.  Martins 
in  a  paper  noticed  before. 

(10.)  It  is  howeyer  needkas  to  take  up  the  argument  in  this 
way;  for  before  anyone  calls  forward  witnesses  of  such  doobtfol 
character  to  prove  the  marine  denod'ition  of  a  long  winding  yaUey 
like  that  of  the  Seine,  he  is  b*jiznd  to  show  that  the  sea  can  make 
soch  a  yalley,  or  to  point  to  SGone  place  where  it  actually  is  doing 
soch  work :  jost  as  those  who  say  that  the  sea  makes  escarpments 
are  bound  to  show  that  it  can  and  does  do  that  sort  of  worik  now. 

I  need  hardly  say  that  both  these  things  are  impossible.  None  of 
the  advocates  of  marine  denudation  have  given  the  proo&  and 
examples  needed ;  and  they  never  will,  for  the  simple  reason  that 
there  are  none  to  give. 

This  is  a  matter  of  reasoning  simply,  not  of  scientific  tmth  alone, 
and  it  would  be  well  if  the  roles  of  the  former  were  a  little  more 
heeded  by  those  whose  wish  should  be  to  reach  the  latter,  as  else 
they  stand  little  chance  of  getting  at  their  object.  One  of  my 
colleagnes,  who  is  a  strong  believer  in  the  sea,  and  nothing  but  the 
sea,  has  gone  so  far  as  to  say  that  "attempts  at  proving  or  dis- 
proving the  soundness  of  sj>eculations  on  natural  phenomena  by  a' 
logical  syllogism  are  scarcely  cn^itable  to  men  of  science." '  To  such 
a  statement  I  must  strongly  object,  for  it  is  dear  that  the  first  thing 
needed  of  an  argument  is  that  it  sliould  be  logical.  One  should  not 
be  surprised,  however,  at  the  advocates  of  the  marine  formation  of 
valleys  and  escarpments  looking  down  on  logic  (as  an  unpleasant 
test  to  apply  to  their  arguments)  and  scorning  syllogisms,  or  in 
other  words  despising  true  reasoning,  unless  they  follow  and  "  over- 
come those  prejudices  which  contracted  views  of  nature  and  magnified 
opinions  of  the  experience  of  man  ma}-  have  begotten,  prejudices 
that  are  apt  to  make  us  shut  our  e^-es  against  the  clearest  light  of 
reason,"*  and  give  up  one  of  the  most  illogical  theories  that  the 
ingenuity  of  geologists  ever  invented. 

^11.)  Some  folk  begin  by  misrepresenting  the  followers  of  Hutton, 
ana  then  go  on  triumphantly  to  disprove  the  theory  which  they 
have  misunderstood,  or  sometimes  I  fear  have  not  taken  the  trouble 
to  imderstand.  Thus  it  has  been  said  that  the  Huttonians  (if  that 
old  name  may  be  used  in  the  limited  sense  here  meant)  deny  tlie 
power  of  the  sea,  and  say  that  rivers,  glaciers,  rain,  and  frost  have 
done  everything.     Now  nothing  could  be  further  from  the  truth ; 

1  Geol.  Mao.,  Vol.  III.  p.  571. 
»  Hutton,  "Theory  of  the  Earth,'*  ^oV,\\.  ^.^^n* 
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for  tbey  allow  that  it  has  been  the  agent  employed  in  those  great 
planings-down  of  solid  rocks  of  which  such  good  evidence  is  given 
by  the  appearance  at  the  surface  of  formations  that  would  otherwise 
be  deep  down  in  the  earth,  and  by  the  great  imconformities  shown 
by  rocks  of  one  age  resting  on  the  upturned  truncated  edges  of 
others  vastly  older.  In  comparison  to  these  huge,  and,  as  thej  may 
be  called,  ''  continental  '*  denudations  and  removals  of  rock,  the 
present  irregularities  of  the  earth's  surface  are  mere  sciatches, 
though  to  our  eyes  grim  mountains  or  sheltered  valleys ;  and  until 
this  is  thoroughly  understood  by  geologists  there  is  small  hope  of 
their  agreeing  in  the  theory  of  subaerial  denudation.^ 

A  steam-hammer  can  crack  a  nut  certainly;  but  man  does  not 
commonly  use  so  strong  an  engine  for  so  small  a  work,  it  would  be 
a  waste  of  power,  nut-crackers  do  just  as  well :  neither  does  he  use 
the  steam-plough  for  the  tillage  of  a  garden.  Is  man  more  careful 
of  his  resources  than  nature  ?  Should  we  expect  the  latter  to  be 
wasteful  of  her  strength  and  to  use  her  steam-plough,  the  sea,  for 
small  work  when  she  has  plenty  of  small  tools  to  do  it  with? 
Surely  not :  nature  does  not  waste  power ;  and  rather  does  great 
things  with  small  means,  than  small  things  with  great  means.  She 
uses  the  sea  to  carve  out  continents  and  islands ;  rain  and  rivers  to 
cut  out  hills  and  valleys :  just  as  the  former  has  deposited  wide- 
spread masses  of  rock  miles  upon  miles  in  thickness,  and  the  latter 
here  and  there  some  thousand  feet  of  fresh -water  beds. 


rV. — .On  some  new  Terebratulidje  from  Upwar*. 

By  J.  F.  Walker,  B.A.,  F.G.S.,  etc. 
(PLATE  XIX.) 

IN  my  paper  published  in  the  July  Number  of  this  ^Laoazine  I 
gave  a  list  of  the  TerehratuUda  from  the  Upware  deposit ;  since 
then  I  have  further  examined  tliem,  especially  with  regard  to  the 
shell  I  named  Terehrirostra  neocomiensis.  There  are  clearly  certain 
well-marked  differences  between  the  Ui)ware  species  and  that  fossil 
The  shell  I  called  T.  hippopus  also  proves  to  be  a  new  species. 
Some  of  the  specimens  of  the  small  variety  of  T.  ohlonga  closely 
correspond  with  T.  Fittoni  of  Meyer,  which  was  described  in  the 
first  volume  of  this  Magazine  ;  it  was  found  at  Grodalming  in 
Surrey.  I  have  also  some  specimens  of  T.  Dtitempleana  from  tlie 
Upware  bed ;  and  I  have  no  doubt  the  affinities  of  that  shell  with 
T.  problonga  (a  species  not  uncommon  at  Upware)  will  be  able  to  be 
determined.  (See  Cretaceous  Brachiopoda,  by  T.  Davidson,  page  59). 
Waldhetmia  Davtdsonii,  sp.  n..  Figs.  4a.-d.  —  Shell  elongate 
ovate,  surface  finely  striated,  stria3  dichotomous  at  various  distances 
from  the  hinge,  and  marked  by  concentric  slightly  raised  lines  of 
growth.     Beak  rather  long,  nearly  straight,  foramen  medium-sized, 

'  Professor  Ramsay  has  noticed  the  great  thickness  of  solid  rock  that  must  have 
been  denuded  in  Wales  (Mem.  Geol.  Surv.  vol.  i.  p.  297,  and  plates.  4,  5,  1346 ;  and 
roL  Hi,  p.  236,  and  pi.  28, 1S6^V    ^  believe  that  the  former  of  these  was  the  first 
Mttempt  at  showing  the  vaat  amo\m\.  ol  ^•en;i\i^\ioiEi.NXi^X^^si&\»k<sa\ilace. 
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deltidiiim  laige,  in  two  pieces.  Hie  donal  TalYe  is  aligliily  convex, 
and  Bcaicely  indents  the  ventnl  Talve.  Hie  central  Ytlve  ia  like- 
wise convex,  or  sub-carinate,  and  ia  slightly  compressed  at  the  sides. 
The  loop  extends  nearly  to  the  front  of  the  dorsal  valve.  Length 
1*1  in.  to  1*3 in. ;  width  0*6 in.  to  O-Sin. ;  thickness  about  0*5 in.;  of 
mature  specimens. 

This  species  is  tolerably  abundant  in  the  Lower  Oreensand 
deposit  at  XJpware.  I  r^jaided  it  as  a  variety  of  Terehrirotira 
neocomientU,  d'Orb.,  and  indicated  it  under  that  name  in  my  paper 
on  the  XJpware  deposit ;  but  it  appears  to  differ  from  that  species,  as 
was  pointed  out  to  me  by  Mr.  I^vidson,  especially  in  the  deltidium 
being  in  two  pieces,  and  in  the  shorter  length  of  the  beak.  The 
loop  is  that  of  a  Waldkeimia,  and,  considering  the  resemblance  of 
the  shell  to  Terdmrosira  neoconUensiSf  it  would  seem  to  confirm 
Mr.  Davidson's  supposition  of  the  probable  identity  of  Waldheimia 
and  Terehrirostra.  W,  Damdsomi  varies  somewhat  in  form,  being 
sometimes  longer  and  narrower,  sometimes  broader  and  flatter,  than 
the  specimens  figured. 

I  have  named  this  fossil  in  honour  of  T.  Davidson,  Esq.,  F.B.S. 

Waldheimia  Woodtvardii,  sp.  n..  Figs.  3a.-d.  —  Sh^  rather 
elongate  ovate,  external  surface  smooth,  ventral  valve  strongly 
keeled.  Keel  much  arched  towards  the  beak,  the  sides  nearly  flat, 
so  that  a  transverse  section  of  the  shell  forms  a  nearly  equilateral 
triangle.  Beak  short,  slightly  recurved,  truncated  by  a  rather  large 
foramen.  Dorsal  valve  ovate,  rather  convex  towards  the  hinge- 
margin,  and  slightly  grooved  along  the  centre ;  indenting  the  ventral 
valves  at  the  front  margin.  Loop  (as  indicated  by  internal  cast. 
Fig.  Sd  )  about  half  the  length  of  the  dorsal  valve  Dimensions : 
length  l'4in. ;  width  0*9  in. ;  greatest  depth  0*8  inches. 

This  shell,  which  is  very  rare,  occurs  at  Upware.  I  referred  it  to 
T.  htppopua,  Boemer,  in  my  paper  on  that  deposit  It  appears  to 
approach  most  closely  to  T.  hippopus  of  any  of  the  Cretaceous  species ; 
but  differs  in  its  more  elongated  form,  in  the  triangular  shape  of  its 
transverse  section,  and  in  having  the  frontal  portion  of  the  dorsal 
valve  nearly  flat,  so  that  the  ventral  valve  is  very  slightly  indented. 
Of  Jurassic  forms  of  Terebraiula,  this  species  approaches  nearest  to 
T.  resupinata  and  T.  carinata. 

I  have  named  this  remarkable  species  after  the  late  Dr.  S.  P. 
Woodward,  to  whom  science  is  indebted  for  many  valuable  obser- 
vations in  connection  with  the  Brachiopoda. 

Terehrattda  BdUasii,  sp.  n.,  Figs.  1  and  2. — Shell  ovate,  length 
exceeding  the  width,  much  inflated,  often  globose,  smooth  exter- 
nally, marked  with  a  few  lines  of  growth,  especially  on  the  frontal 
surface.  Beak  short,  rather  straight,  truncated  by  a  laige  foramen, 
partly  margined  by  a  rather  wide  deltidium,  formed  of  one  piece, 
and  generally  diminished  by  the  encroachment  of  the  hinge  margin. 
Loop  extending  nearly  half  the  length  of  the  dorsal  valve.  Dimen- 
sions of  a  globose  specimen  (Fig.  1)  :  length  l*2in. ;  width  0*9 in.; 
depth  0*95  in. ;  of  an  angular  form  (Fig.  2) :  length  1*1vdl,\  ^Wi.^J^ 
0*8  in. ;  depth  (at  the  front  margin)  1  inch. 
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This  species  occurs  in  the  Upware  deposit,  and  also  in  the  con- 
glomerate bed  near  Potton;  in  the  former  the  specimenB  are  qfiii' 
oareous,  in  the  latter  ferruginous.  Calcareous  caste  of  the  intenar 
also  occur  at  Upware. 

By  its  remarkable  form,  this  species  is  easily  distinguiahad  from 
all  other  Cretaceous  Tei^ebratula, 

I  have  great  pleasure  in  naming  this  fossil  after  my  friend  W.  S. 
Dallas,  Esq.,  F.L.S.,  etc, 

DESCRIPTION  OP  PLATE  XIX. 

Fig.       1.  TerebraitUa  DaUasii  from  near  Potton. 

2.  Terebrattda  Dattasii,  from  near  Upware. 

la  &  2a.  Dorsal  aspect  of  shell. 

}b  &  2b,  Side  view  of  same. 

le  &  2c,  View  of  anterior  margin  of  ralTea. 

8.  Waldheimia  JFoodwm^iif  from  near  Upware. 

3a.  Dorsal  aspect  of  sheU. 

3^.  Side-view  of  same. 

30.  View  of  anterior  margin  of  yalves. 

Zd,  Ditto,  cast  of  interior,  from  the  same  place. 

4.  Waldheimia  Dovidaoniiy  from  near  Upware. 

4a  &  40.  Dorsal  aspect  of  shell. 

Ab.  Side-yiew  of  same. 

Ad,  View  of  anterior  margin  of  Talvei. 


y. — On  the  Februginous  Sands  of  Buokinohambhibs,  with 
Rehabks  on  the  Distribution  of  the  equitalsnt  Stkata. 

By  J.  Morris,  F.G.S. 

THE  coarse  ferruginous  sands  at  the  base  of  the  Cretaceous 
series,  in  the  counties  of  Bedford  and  Cambridge,  have  of  late 
years  attracted  considerable  notice,  not  only  as  sources  of  iron  ore, 
but  also  of  phosphatic  matter.  To  these  deposits  the  attention  of 
geologists  has  been  directed,  and  among  other  valuable  papen, 
may  be  mentioned  some  by  Messrs.  Seeley  and  Walker,*  who  nave 

treated  of  their  general  physical  characters,  and  also  of  their  in- 
teresting fossil  contents.  It  may  be  useful  to  some  of  the  readers 
of  the  Geological  Magazine,  who  are  interested  in  tracing  out  the 
range  of  this  deposit,  and  the  peculiar  conditions  under  which  it 
was  accumulated  in  some  parts  of  the  area,  to  point  out  briefly  its 
characters  and  contents  in  the  adjoining  county  of  Buckingham ; 
I.e.,  aroimd  Aylesbury':  more  especially  so,  as  these  sands  have  been 
considered  to  be  partly  equivalent  in  time,  or  the  marine  conditions 
of  the  Wealden  and  Purbeck  sti-ata. 

These  beds  vary  slightly  in  mineral  character  in  the  district  to  be 
noticed ;  the  most  marked  or  predominant  feature  being,  however, 

*  Ann.  and  Mag.  Nat.  Hist.  Aug.,  1866;  July,  1867.  Geol.  Mao.,  Vol  lY. 
p.  199.  Ann.  nnd  Mag.  Nat.  Hist,  July.  Nov.,  1866  ;  Aug..  1867.  Brodie,  Gbol. 
Mao.,  Vol.  III.  p.  153.  Walker,  Brit.  Assoc.  Dundee,  Sept.,  1867.  See  atet 
Original  Article  Iv.  in  this  number  of  the  Gbol.  Mao. 

*  A  part  of  this  district  being  uncoYered  by  Drift  or  Bouldcr-clay,  good  icctions  of 
the  Lower  Greensand,  Purbeck,  Portland,  and  Eimmeridge  clay  may  be  seen,  and  a 

little  to  the  north,  in  the  TaiWaN  CMXtm^^  the  Oxford  clay.     See  ''  General  Sketcii  oC 
the  Geology  of  Hartwell,"  Lonuon  T3TUNQm\;^  ^^%9ASi^^^ss^  \^^^  |?*  102. 
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a  more  or  less  thick  deposit  of  ooarse  ferraginous  sand,  with  inter- 
oalated  bands,  or  irregular  concretions  of  ironstone,  for  the  ex- 
traction of  which  this  bed  has  been  extensively  worked  in  many 
places,  and  its  general  characters  and  contents  more  fully  made 
known. 

It  was  from  these  sands,  in  the  neighbourhood  of  Leighton,  that 
the  specimens  of  Cycadites  Yatesii,  describeil  by  Mr.  Oarruthers,^ 
were  obtained,  associated  with  coniferous  wood ;  but  no  other  fossils 
have  been  met  with  to  my  knowledge,  although  near  there — ^at 
Linslade — casts  of  Nuada  and  other  marine  shells  were  found.  In 
a  south-westerly  direction  these  beds  are  not  so  thick,  and  are  seen 
eapping  the  hill-tops,  the  intervening  portions  having  been  removed 
by  denudation.  Thus,  around  Aylesbury,  at  Hartwell  and  Stone, 
these  sands  overlie  the  Purbeck  and  Portland  beds,  but  in  a  southerly 
direction  have  been  removed  over  a  considerable  area,  until  their 
equivalents  are  again  seen  at  the  surface  near  Bishopstone,  beyond 
which  they  are  covered  by  the  Gault  and  Upper  Greensand ;  these 
again  dip  under  the  Chalk  strata  of  the  Chiltcm  Hills,  which  form 
a  portion  of  the  fine  chalk  escarpment  overlooking  the  country  to 
the  north.  The  Upper  Chalk  is  again  covered  by  the  Tertiary 
strata,  which  in  some  places,  as  at  Hampden,  is  a  hard  sandstone, 
and  silicious  flinty  conglomerate,  identical  with  the  so-called  "  Druid 
Sandstone,"  or  "  Sarsen- stone," — very  dui-able,  and  which  has  been 
worked  for  building  and  road-stone,  and  largely  used  for  the  foot- 
ways at  Aylesbury,  and  in  Hartwell  grounds.' 

Dr.  Fitton,  in  his  able  memoir,  "  On  the  strata  below  the  Chalk,"' 
carefully  described  the  district  around  Hartwell,  and  gave  a  full 
account  of  the  sections  then  exposed,  since  which  time  (1827)  some 
sections  have  been  enlarged,  and  other  pits  o})ened,  so  that  a  few 
additional  facts  have  been  obtained,  but  wliioh  do  not  invalidate  the 
conclusions  arrived  at  by  Dr.  Fitton ;  thus,  for  example,  the  ferru- 
ginous or  Lower  Greensand  has  been  found  to  contain  fossils,  not 
known  at  that  time,  from  this  locality.  It  is  to  these  sands  that  this 
brief  notice  is  more  especially  directed,  reserving  for  a  future  time 
acme  remarks  on  the  Purbeck  and  Portland  beds  of  this  district. 

These  sands  and  associated  beds  are  well  seen  in  four  or  five  pits 
around  Hartwell,  as  well  as  along  the  Din  ton  road,  and  at  the  brick 
works  between  that  village  and  Iladdenhani,  and  also  further  west> 
at  Thame,  Hazeley,  and  Brill.  At  the  red  sand  pit,  not  far  from  the 
Bugle  Inn,  an  opening  exposed  about  six  feet  of  the  sands  overlying 
a  partly  irregular  surface  of  one  of  the  Portland  beds.  The  sands 
are  coarse,  higlily  ferruginous,  containing  oclu*eous  concretions,  and 
many  quartz  pebbles  (which  at  one  time  were  specially  collected),  as 
well  as  many  more  or  less  rounded  but  large  pebbles,  consisting 
of  different  materials,  as  quartzite,  1yd ian  stone,  and  others,  evidently 
originally  derived  from  the  older  rocks.     At  the  base  of  these  sands, 

»  Geol.  Mao.,  Vol.  IV.  p.  199.    PL  IX. 

*  Blocks  of  this  stone,  known  as  Ilampdcn  stone,  haye  been  extracted  fiye  or  six 
feet  in  leneth,  and  used  as  ornamental  stones,  or  rude  pillars,  as  at  nurtwell  '^^sV.. 

*  Geol.  Irans.,  2  ser.;  vol.  i,  p.  285  el  teq.    See  also  SA^  )\xs!^^^vs^s^ 
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but  not  in  situ,  are  blocks  of  oompeu;t  brown  sandstone,  containing 
casts  of  Unto  {U.  Gaulterif)  Cyrena,  PoZudtna,  and  traces  of  plants. 
The  sands  themselves  contain  impressions  of  shells  as  Lima  undata 
Desh.,  Pecten  diatriatus,  P.  Cottaldinua  f  Exogyra  stnuoia,  Bhynekondla 
antidichotomaf  Ostrea  macraptera,  SpandyluSf  Teredo  and  Phoku  {Phh 
ladideay  Comtielliana.  Many  Foraminifera,  Botalina,  etc.,  some 
small  corals  and  Bryozoa,  and  large  pieces  of  coniferous  wood,  m 
some  decomposed  portions  of  which  casts  of  a  boring  shell  were 
observed ;  no  phosphatic  nodules  were  noticed,  or  fossils  derived 
from  other  strata,  except  the  Freshwater  sandstone  above  noticed. 

Those  sands  may  be  traced  in  part  of  Hartwell  Park.  At  Lock's 
pit,'  on  the  Thame  road,  just  beyond  the  Hartwell  grounds,  a 
section  from  five  to  twelve  feet  deep,  presented,  in  the  lower  part, 
fawn-coloured  sands,  with  thin  darker,  sometimes  carbonaceous, 
layers,  very  irregular,  overlain  by  sandy  clays  and  impure  fuller's 
eiui:h  and  coarse  sands  above,  but  no  fossils.  Further  on  the  road, 
at  the  white  sand-pit,  a  better  section  was  exposed,  consisting,  in 
descending  order,  of  coarse  ferruginous  sand,  sandy  clay,  fuller's 
earth,  shalcy  clay  and  grey  sand,  large  lenticular,  but  not  continuous, 
masses  of  pisolitic  hydrated  oxide  of  iron,  reposing  on  an  imeven 
surface  of  white  sand,  containing  large  irregular  hard  siliceous 
concretions,  assuming  very  grotesque  forms  called  'bowel-stones,' 
this  sand  is  about  20  feet  thick.' 

Beyond  Stone  Church,  opposite  the  Vicarage,  and  near  the  wind- 
mill, large  excavations  have  been  made  for  some  years  past,  showing 
the  coarse  ferruginous  sands  and  associated  beds,  but  not  so  definitely 
as  at  the  wliite  sand-pit  ;*  and  extensive  openings  on  the  right  of 
the  road  from  Stone  to  Eythorpe,  exhibit  similar  white  ferruginous 
and  coarse  sands.  Some  years  since,  during  the  progress  of  the 
excavations  in  the  sand-pit,  and  along  the  road  opposite  the  vicarage, 
human  remains  and  various  implements  were  found,  affording  evi- 
dence that  this  spot  was  used  as  a  burial-ground  during  the  Homan 

*  This  appears  to  be  a  yariety  of  P.  Cornuelliana,  d'Orb,  and  is  probably  identical 
with  the  r.  Daiiaat,  Walker;  a  similar  form  occurs  at  Farringdon,  and  at  Seend, 
in  Wiltshire. 

'In  goine  from  the  ^  Bugle '  to  this  section,  we  first  obserre  the  large  stone- nit  of 
Purbeck  a nu  Portland  beds,  uncovered  by  sandis,  Tvhich  only  set  in  as  we  ascena  the 
hill  towards  Stone. 

^  These  concretions  were  used  as  ornaments  in  the  neighboarhood.  A  large 
number  may  be  seen  built  into  the  wall  of  Hartwell  Park,  as  well  as  fine  specimens 
of  Ammonites  giganteu9 :  the  wall  itself  is  of  Portland  stone,  from  the  adjacent  quarry, 
and  the  date  of  building  picked  out  with  the  Hampden  stone.  The  sand  has  been 
extensively  worked,  and  sent  to  Birmingham  for  glass  making,  the  finer  and  whiter 
portions  have  realized  I/.  1«.  a  ton,  and  other  portions  about  8«.  to  i2s.  per  ton. 
Large  globes  and  prisms  of  glass,  made  from  this  sand,  are  in  the  Hartwell  MuseuiiL 

*  The  following  section  was  formerly  exposed : — 

Coarse  sand  and  pebbles    4  feet. 

Ferruginous  sanostone  and  rock   6  inches. 

Imperfectly  stratified  clay  (fuller's  earth  ?)     4  inches. 

Ferruginous  sand  1  foot. 

Gre;^  sandy  clay 1  foot 

White  and  grey  sand,  wa^^  tjid.  ^xte^ular^  with  carstone  and 

ironstone .....«••.«,..,.., «,.««««««««««  8  feet 
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ooonpaticm  of  Britain.  An  account  of  these  discoveries  was  commu- 
nioated  by  Mr.  Akerman  to  the  Society  of  Antiquaries  in  1851. 

These  sands  occupy  a  considerable  area  on  the  top  of  the  hill  near 
Stone,  being  about  one  quarter  of  a  mile  firom  north  to  south,  and 
about  three  quarters  of  a  mile  from  east  to  west  From  their  area, 
their  ready  permeability  to  water  (having  been  estimated  to  yield 
about  40,000  gallons  of  water  per  day),  and  the  geological  condi- 
tions of  the  underlying  strata,  they  are  important  as  an  available 
souroe  of  water-supply,  the  capabilities  of  which  for  that  purpose 
were  first  pointed  out  by  Dr.  MUIar,  F.G.S.,  in  1854,  after  the 
fidlnre  of  a  well,  500  feet  in  depth,  sunk  in  the  Bucks  Asylum 
grounds,  through  the  Portland  and  Kimmeridge  beds  into  the  Ox- 
ford day.  Acnng  upon  his  suggestion,  that  this  body  of  sand  would 
always  contain  a  sufficient  store  of  water,  the  A^lum  has  since 
that  time  derived  its  chief  supply  from  this  source.^ 

During  some  excavations  for  drainage  in  the  adjacent  grounds  at 
a  lower  level,  and  probably  corresponding  to  the  base  of  the  sands 
at  their  junction  with  the  Purbeck  strata^  masses  of  ferruginous 
sandstone  with  TImo  and  Paludina  were  found  similar  to  those  in 
the  red  sand-pit  At  nearly  the  same  horizon,  near  Stone  Church, 
many  specimens  of  Endogenites  erosa  were  found  by  the  Bev.  Mr. 
Lowdnes  and  myself,  indicating,  as  I  believe,  the  former  existence  of 
the  Wealden  beds  over  this  area,  subsequently  removed  by  denuda- 
tion previous  to  or  during  the  deposition  of  the  sands  above,  and 
disproving  to  some  extent  the  notion  that  these  sands  are  the 
equivalents  in  time  of  the  Wealden  and  Purbeck  strata. 

Having  shown  that  these  sands,  containing  fossils  of  the  Lower 
Greensand,  and  at  some  points  freshwater  shells  near  their  base, 
sometimes  overlie  the  Purbeck  and  Portland  beds  with  an  indication 
of  the  Wealden,  it  may  be  interesting  to  trace  the  equivalent  strata  as 
they  range  to  the  nortib-east  or  south-west  of  this  district,  and  com- 
pare the  mineral  character  in  different  localities  as  given  by  various 
authors.' 

The  sands  trend  north-westerly  from  Aylesbury,  through  Bedford 
and  Cambridge  into  Norfolk,  where,  under  the  name  of  "  Carstone," 
they  underlie  the  red  chalk  and  cretaceous  beds,  as  is  well  seen  at 
Hunstanton.  At  Potton,'  in  the  former  county,  many  fossils  and 
phosphatic  nodules  have  been  obtained,  and  at  Wobum,  in  the  same 
formation,  fuller's  earth  has  long  been  worked.^ 

At  Upware,  in  Cambridgeshire,  these  beds  have  recently  been 
shown  to  be  fossiliferous,  containing  many  species  of  Terebratula 

^  Special  report  in  reference  to  the  supply  of  water  for  the  Bucks  Lunatic  Asylum, 
1856,  p.  17.  Mr.  Prestwich  remarks  "  that  the  effectiye  permeable  beds  of  the  Lower 
Greensand  are  200  feet  thick,  that  they  occupy  an  area  above  and  below  ground  of 
4,600  square  miles,  that  a  mass  of  only  one  mile  square  and  one  foot  thick  will  hold 
more  tnan  60,000,000  gallons  of  water,  and  some  idea  may  be  then  formed  of  the 
magnitude  of  such  an  underground  reservoir.*' — "  Water-bea^g  Strata,"  p.  179. 

*  Dr.  Fitton,  Geol.  Trans.,  Vol.  iv.  p.  285,  §t  »eq,  Holloway,  PhiL  Trans.  1728, 
Yol.  xxxii.  p.  419.    Prestwich,  Water  Bearing  Strata,  p.  85. 

*  Seeley,  Ann.  and  Mag.  Nat.  Hist.,  Aug.  1866.  Walker,  ibid.,  Aug.  1867.  Brodie 
Gbol.  Mao.,  Vol.  IIL  p.  153. 

«  Conjbeare  and  Phillips,  Oatlines,  p.  138.    Eittoii,  0<io\.TnsA.^^^V\^.  V"^"^^* 
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and  sponges,  some  similar  to  those  at  Farringdon,  and  also  rolled 
specimens  derived  from  older  rooks,  my  friend,  Mr.  Huddlestone, 
F.G.S.,  has  shown  me  a  fine  series  collected  from  this  bed.^ 

At  Ely  and  Haddenham  these  sands  rest  on  the  Eimmeridge  day.* 
Farther  northwards,  in  Lincolnshire,  a  change  takes  place  in  the 
mineral  character  of  the  beds,  presenting  somewhat  an  approximation 
to  the  southern  type.  Mr.  Judd '  has  described  the  strata,  overlying 
probably,  the  Oxford  clay,  near  Market  Rasen  and  Tealby,  to 
consist  of — 

1.  Upper  femiginous  sands,  non-fossiliferous,  twenty  feet  thioik. 

2.  Tealby  series,  alternate  beds  of  sandy  clay  and  limeetone,  with 

many  fossils,  forty  to  fifty  feet. 
8.  Lower  sand  and  sandstone,  with  few  fossils,  thirty  to  forty  feet 

A  somewhat  similar  arrangement  of  the  strata  below  the  Bed 
Chalk  in  Lincolnshire,  was  proposed  by  Mr.  Conybeare,  in  1822,  viz. 

1.  Quartzose,  ferruginous,  pebbly  sand,  from  eight  to  ten  yards. 

2.  Calcareous  clay,  containing  beds  and  concretionB  of  Oolitic  lime- 

stone, from  twelve  to  fourteen  yards. 

3.  Granular  quartzose  sandstone  and  sand,  varying  from  dark-brown 

to  light-grey,  and  containing  shells,  considerably  thicker 
than  the  two  former  beds. 

These  beds  rest  on  strata  of  argillaceous  shale,  which  appear  to 
belong,  in  part  at  least,  to  the  Oxford  clay.* 

Crossing  the  Humber  the  equivalents  of  these  beds  pass  under 
ihe  Wolds,  and  again  reappear  at  the  well-known  section  of  Speeton, 
long  ago  described  by  Professor  Phillips,  in  which  the  mineral 
charticter  agjiiu  diflfcrs  from  that  of  Lincolnshire  and  Bedfordshire. 
This  is  the  most  northerly  extension  of  the  Lower  Cretaceous  rocks, 
which  here  are  considered  to  overlie  the  Kimmeridge  clay. 

In  a  westerly  and  south-west  direction  frum  Aylesbury  the  Lower 
Greensand  may  be  traced,  but  not  always  continuous,  at   Brill* 

»  Walker,  Geol.  Mao.,  Vol.  IV.  p.  309. 

'  St'dgwick,  Lecture  on  the  strata  near  Cambridge,  Dec.,  1861,  p.  21. 

'  Quart.  Journ.  Geol.  Soc.  vol.  xxiii.  p.  243.  In  the  year  1869,  during  a  visit  to 
Mr.  Morel,  at  Bayons  Manor,  I  traced  out,  with  Mr.  T.  J.  Smith,  F.G.S.,  of  Hull, 
the  characters  of  the  Lower-green  Sand  around  Tealby,  from  Ilainham  to  Caistor, 
and  pointed  out  the  existence  of  the  pisolitic  iron  ore'  then  un worked  at  Walesby, 
and  arrived  at  the  conclusion  that  these  beds  and  their  fosbils,  as  well  as  those  it 
Speeton,  should  be  carefully  compared  with  the  Hihthon  and  Hthconglomerat  of  Is. 
Germany  (Hanover),  and  not  with  the  Portland,  as  suggested  by  a  gi^ologist.  1  col- 
lected manv  fossils,  such  as  the  large  Feeten^  Ancyloceraa^  Trigotna,  Beltmuitef,  etc, 
some  of  which  are  now  in  the  British  Museum.  A  general  sketch  of  the  geology  of 
the  locality  mentioned  was  given  in  the  introductory  lecture  that  1  had  the  pleo&nre 
of  giving  at  the  opening  of  the  Tealby  Institute  (Nov.  29,  1859),  established  by  the 
late  Tennyson  D'Kyncourt,  Ksq.  I  subsequently  examined,  in  company  with  Mr. 
Prestwich  and  Mr/S.  Sharp,  the  district  around  Spilsby  and  Homcastfe,  etc.,  and 
found  in  the  sands  at  the  former  place  specimens  of  Coniferous  wood  with  Teredo 
borings  and  ulsu  phosphatic  nodules.  Mr.  H.  Godwin  Austen  considered  the  Speeton 
clay  to  be  the  representative  of  the  Hilsthou  (Proc.  Geol.  Soc.  vol.  iv.  p.  196).  See 
also  Roemer,  Die  Vcrsteincrungen  dos  Xs'orddcutschen  Kreidegebirgea,  UaiWTer, 
1840. 

*  Outlines  of  Geology,  1822,  p.  164. 

*  Fitton,  (Jeol.  Trans.,  Vol.  iv.  ^.  280.  Estuarino  Bands  with  Paludina,  Brodie, 
Quart.  Jouro.  Geol.  Sue,  \o\.  xxm.^.  \^%. 
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(where  fresh- water  shellB  are  fonnd\  Thame,  and  ShotOTer  Hill;  a 
good  section  is  hen)  seen  with  the  intercalated  ochre  heds,  and  at 
this  latter  locality  fresh-water  shells,  as  riuo.  Ptdadima,  etc,  have 
been  observed  in  the  sands  overlying  the  Portland  by  Mr.  Jelly, 
Mr.  Strickland,  and  Professor  Phillips.*  The  rich  fossiliferons  sanda 
of  this  series,  overlying  the  Coral  rag,  are  well  known  at  Farring- 
don,*  and  they  may  be  seen  at  Swindon,  above  the  Pnrbeck,  Locks- 
well  Heath  (rich  in  fossils)  above  the  Calcareous  Grit,  at  Boade, 
with  Nmnla,  and  at  Seend,  overlying  the  Eimmeridge  clay ;  at  the 
latter  place  the  fermginoos  sandy  beds  have  been  worked  for  iron 
ore,  ihey  contain  fossus,  and  at  one  spot  the  cavities,  formed  in  the 
Kimmeridge  clay  below  by  the  boring  mollaacs  of  the  period  (Lower 
Greensand),  are  well  seen,  proving  that  the  Kimmeridge  beds  mnst 
hare  formcNi  the  sea-bottom  during  their  accumulation. 

Mr.  Conybeare,  in  1822,  describes  the  beds  at  Seend  as  being  a 
pndding-Btone,  composed  of  roonded  quartz,  whose  cement  is  siliciooB 
with  a  calyx  of  iron,  containing  ore  formerly  in  much  request  for 
the  furnace  and  the  forge ;  and  forming  the  materials  whence  the 
ancient  Britons  wrought  their  Qaemstones.'  Farther  south  the 
sands  are  but  faintly  seen  in  the  vale  of  Wardour,  overlying  the 
Pnrbeck  and  PorUand  beds,  and  their  equivalents  are  again  recog- 
nised at  Bidgway,  near  Weymouth. 

These  beds  may  be  traced  eastward  from  Weymouth,  at  many 
points,  as  at  Luiworth,  Worbarrow.  and  Swanage  bays,  and  on  to 
the  Isle  of  Wight,  separating  the  Wealden  and  Purbeck  from  the 
middle  cretaceous  rocks.  The  fine  sections  of  the  Isle  of  Wight, 
rich  as  they  are  in  fossils,  present,  however,  difierent  mineral  cha- 
racters from  their  more  eastern  and  northern  representatives,  consist- 
ing mostly  of  coarse  and  fine  sands,  shales  and  clays,  and  little 
limestone,  in  fact  chiefly  arenaceous  and  argillaceous  deposits. 
Around  the  wealden  of  Kent,  Surrey,  and  Sussex,  the  Lower  Green- 
sand  strata  are  extensively  developed,  but  vary  in  their  mineral 
characters;  thus  from  Keigate,  westward,  although  presenting  a 
triple  sulxli vision,  the  beds  are  chiefly  arenaceous  and  argillaceous; 
between  Eeigate  and  Bletchingley  the  intercalated  mass  of  fullers 
earth  occurs,*  which,  according  to  Mr.  Meyer,*  belongs  to  the  Upper 
or  Folkstone  series,  and  is  almost  on  a  level  with  the  Bargate-stone 
of  Godalming,  the  latter,  according  to  Dr.  Fitton,  being  the  equiva- 
lent of  the  calcareous  be<ls  of  Kent.  From  about  this  point  the 
limestones  known  as  the  Kentish  Bag* set  in,  and  are  more  or 
leas  worked,  throughout  their  continuous  range,  to  Uythe,  as  at 

1  Fitton,  GeoL  Trans.,  Vol.  i?.  p.  275.  Phillips,  Journ.  Geul.  Soc.,  Vol.  xir. 
p.  236. 

'  R.  A.  Godwin  Ansten,  Quart.  Journ.  Geol.  Soc.,  Vol.  yL  p.  464.  D.  Sharpe, 
ibid.,  Vol.  X.  p.  176. 

*  Outlines,  p.  142. 

*  Conybeare  and  Phillipo,  Outlines,  1822,  page  152;  Fitton,  GeoL  Trans.  toL  Vf\. 
p.  141. 

*  See  Geol.  Mao.  1866.    Vol.  III.  p.  15. 

*  This  valuable  buildinjn^  stone  was  exten^iyely  used  in  early  Ecclesiastical  archi- 
tecture, and  i»  now  largely  worked  for  the  building  of  Uioal  ot  \}{m  \iL\A«t'DL\#^'&i^ML 
ehorcbes  and  for  other  purposes. 
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Seven  Oaks,  Maidstone,^  Boughton,  and  near  Ashford,  etc.  The 
coast  line  from  Hythe  to  beyond  Folkstone  harbour,  exposing,  as  is 
well  known,  a  fine  section  of  the  Lower  Green  sand  series.' 

From  the  foregoing  brief  remarks  it  will  be  seen  that  the  Lower 
Oreen-sand  strata  vary  in  their  mineral  characters,  when  traced  over 
the  British  area,  thus  the  limestones  of  the  eastern  part  of  the 
Wealden  districts  are  wanting  in  the  western  part,  as  well  as  in  the 
Isle  of  Wight,  where  arenaceous  and  argillaceous  beds  predominate. 
On  this  point  Mr.  Meyer  and  Dr.  Fitton  have  made  some  sug- 
gestive and  valuable  observations.'  So  also  on  tracing  them  &om 
Dorset  to  Yorkshire,  they  chiefly  consist  of  ferruginous  sands,  and 
sandstones,  which  in  Lincolnshire  are  intercalated  by  sandy  calca- 
reous beds,  called  '  greystone,'  and  still  further  north  at  Speeton,  are 
represented  by  ar^llaceous  strata.  Further,  it  may  be  observed 
with  regard  to  their  position  that,  in  Southern  England,  these  beds 
always  directly  overlie  the  Wealden  beds,  whilst  as  they  trend  from 
Dorset  to  Yorkshire,  they  are  found  lying  upon  either  the  Porbeck, 
Portland,  Kimmeridge,  Calc  grit,  Coral  rag,  or  Oxford  clay,  some  of 
which  from  the  evidence  afforded  by  the  boring  mollusca,  must  have 
remsdned  for  a  period  uncovered  by  the  now  overlying  sands.* 
That  a  certain  amount  of  denudation  took  place  prior  to  the  deposi- 
tion of  the  Lower  Green-sand,  in  the  northern  area,  is,  I  think, 
evident,*  but  that  the  Purbeck  and  Portland  strata  ever  extended  fer 
beyond  their  present  limits  is  not  so  probable,  as  they  may  have 
thinned  out  in  that  direction,  a  point  to  which  I  may  again  refer, 
when  treating  of  these  formations  as  they  occur  in  Bucks. 


oiTOTiCES     o:p     ns^CEn^OII^S- 


British    Association     for    the     Advancement    op    Scienoi. 
Dundee,  September  5th,    1867. — List  of  Papers  read  before  the 
Geological   Section.     (Section    C.)     President,    Archibald    G^ikie, 
F.K.S.,  etc. 
Dr.  Kobert  Chambers— Notice  of  an  "  Eskcr  "  at  St  Fort 

*  From  the  quarries  of  this  stone  belonging  to  Mr.  Benstcd  of  Maidstone,  the  fine 
specimen  of  Iguanodon  Mantclli,  now  in  the  British  Museum,  was  obtained  in  1S34. 

*  Fitton,  Geol.  Trans,  vol.  iv.  plate  8. 

3  C.  J.  A.  Meyer,  "On  the  Correlation  of  the  Cretaceous  'Rocks  of  the  South-east 
and  West  of  England,"  Geol.  Mao.  vol.  iii.  Jan.  1866;  Fitton,  *' Comparative  re- 
marks on  the  Sections  below  the  Chalk  at  Hythe,  Kent,  and  Athcrficld,  Isle  of 
Wight,  Geol.  Jouni.  vol.  i.  p.  179,  May,  1844.  'Dr,  Fitton  shews  that  the  prominent 
points  of  difference  between  the  sections  of  the  Kentish  coast  and  the  Isle  of  Wight, 
are  considerable  variation  in  mineral  composition, — the  almost  total  absence  of  lime- 
stone at  Atherficld,  and  the  greater  thickness  of  the  Lower  Green-sand  at  this  latter 
place  (by  346  feet)  than  at  Hythe. 

*  Where  the  "  Tourtia,"  or  part  equivalent  of  Lower  Green-sand,  in  Belgium, 
overlies  the  denuded  surface  of  the  contorted  beds  of  Palocozoic  limestone,  nameroiu 
borings  of  mollusca  may  be  seen,  as  at  Montigny-sur-roc  and  other  places. 

*  The  former  existence  of  the  Upper  Wealden  strata,  in  the  intcnor  of  England,  is 
rendered  probable  by  the  erosion  of  the  Purbeck  beds,  in  many  places,  where  tlw 
Lower  Green-sand  comes  in  contact  with  them.     Fitton,  Geol.  Trans.,  vol.  4,  p.  825. 
See  also  Mr.  Walker,  An.  M«Lg.  l^al.  'E\&\..,  k«i^^\^\%^l« 
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D.  Milne  Oyme— On  die  Old  Sea  Clifb  and  Submarine  Banks  of  the 

Frith  of  Forth. 
Dr.  J.  Biyoe — Aooomit  of  Beoent  Beaearchea  into  the  Age  of  the 
Airan  Gianitea. 

E.  A.  Wiinach — On  some  Gubsniferons  Foeail  Treea,  embedded  in 

Trappean  Ash,  in  the  Isle  of  Anan. 

Ptofeflaor  Harkness  and  Dr.  H.  A.  Nicholacm — On  the  Coniston 
Group  of  the  Lake  District. 

Dr.  H.  A.  Nicholson — On  the  Gnptolites  of  the  Skiddaw  Slates. 

Dr.  H.  A.  Nicholaon^)n  the  Xatuze  and  Systematic  Position  of  the 
Graptolitidae. 

S.  H.  Scott — Preliminary  Beport  of  the  Committee  for  the  Explora- 
tion of  the  Plant  Beds  of  North  Greenland. 

J.  Wjatt— On  the  Gradual  Alteration  of  the  Coast  Line  in  Norfolk. 

(Seorge  Maw — On  the  Cambrian  Bocks  of  Llanberis,  with  reference 
to  a  break  in  ihe  Conformable  Sneoession  of  the  Lower  Beds. 

Dr.  Oldham — On  the  Geology  of  India. 

Hie  President — ^An  Account  of  the  Progress  of  the  Geological 
Surrey  of  Scotland. 

H.  Wood^wd — ^Third  Beport  on  Fossil  Crustacea. 

F.  M.  Burton — On  the  Lower  Lias,  and  traces  of  an  ancient  Bbietic 

Shore  in  Lincolnshire. 

J.  E.  Taylor— On  the  Norfolk  Chalk-marL 

H.  S.  Ellis — On  the  Mammalian  Bemains  firom  the  Submerged 
Forest  in  Barnstaple  Bay.  Devonshire. 

W.  Pengelly — ^Third  Beport  of  the  Committee  for  the  Exploration  of 
Kent's  Cavern,  Devonshire. 

Professor  Ansted — On  the  Conversion  of  Stratified  Bock  into  Granite 
in  the  north  of  Corsica. 

Dr.  Julius  Schvarcz — On  the  Internal  Heat  of  the  Earth. 

Dr.  C.  Le  Neve  Foster — On  the  Preseberg  Iron  Mines,  Sweden. 

F.  Gordon  Davis — On  the  Calamine  Deposits  of  Sardinia. 

Dr.  C.  CoUingwood — On  the  Geology  of  the  North  of  Formosa,  and 
of  the  adjacent  Islands. 

On  some  sources  of  Coal  in  the  Eastern  Hemi- 
sphere. 

— ^Notes  on  the  Geological  Features  of  the  Sarawak 


Biver. 

W.  Carruthers — ^Enumeration  of  British  Graptolites. 
E.  Hull — On  the  Structure  of  the  Pendle  Bange,  Lancashire,  as 

illustrating  the  South-easterly  attenuation  of  the  Carboniferous 

Sedimentary  Bocks  of  the  North  of  England. 
W.  S.  Mitchell — Second  Beport  on  the  Alum-Bay  Leaf-bed. 
E.   Hull — Observations  on  the  Belative   Greological  Ages  of  the 

principal  Physical  Features  of  the  Carboniferous  District  of 

Lancashire. 
W.  Carruthers  —On  British  FossU  Cycadeie. 

On  Calamitesd  and  FossU  Equisetaoeae. 

Professor  Charles  Martins — On  the  Ancient  Glacier  of  the  YaiWj  ^1 

Argelez,  in  the  Pyrenees  (read  in  French  \>^  \]ia.^  Kx]LV2tiOT^) 
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G.  W.  Peach — On  new  Fossil  Fishes  from  Cftithness  and  Satberland. 

£.  Ray  Lankcster — On  some  new  Cephalaspidean  Fishes^ 

J.  F.  Walker — On  a  new  Phosphatic  Deposit 

Captain    F.   Brome— Notice    of    recent    discoveries    in    Caves    of 

Gibraltar,  communicated  by  Q.  Busk,  F.R.S. 
Professor  Ansted — On  the  Lagoons  of  Eastern  Corsica. 
Bey.  W.  H.  Crosskey — Notes  on  the  relation  of  the  Glacial  Shell 

Beds  of  the  Carse  of  Gowrie  to  those  of  the  West  of  Scotlaud. 
John  Plant — On  the  Geology  and  Fossils  of  the  Lingula  Flags^ 

at  Upper  Maddach.  North  Wales. 
Rev.  J.  Gunn — On  Tertiary  and  Quaternary  Deposits  in  the  Eastern 

Counties,  with  reference  to  periodic  oscillations  of  level  and 

climate. 
Mr.  James  Thomson  exhibited  a  lai^e  series  of  sections  of  Corak 

from  the  Carboniferous  Limestone,  etc.,  prepared  to  illustrate 

Dr.  P.  Martin  Duncan's  Monograph  on  British  Fossil  Corals,  for 

the  Palseontographical  Society. 
Mr.  R.  Slimon's  collection  of  Upper  Silurian  Crustacea,  from  Lesma- 

hagow,  in  Lanarkshire,  were   exhibited,  and   Mr.  Woodward 

called  attention  to  some  of  the  new  forms. 


I^E"\riE^W"S. 


Figures  of  Characteristic  British  Fossils  :  with  Des- 
criptive Remarks.  By  William  Hellieb  Baily,  F.L.S., 
F.G.S.,  Acting  Palaeontologist  to  H.M.  Geological  Survey 
OF  Ireland,  etc.,  etc.  Part  L,  Plates  1-10,  Cambrian  and  Lower 
Silurian.     8vo.  pp.  54.  18G7.    Loudon  :      J.  van  Voorst. 

THIKTY-SEVEN  years  ago  Samuel  Woodward  (Author  of  "  An 
Outline  of  the  Geology  of  Norfolk")  published  his  *'  Synoptical 
Table  of  British  Organic  Kemains,"  being  the  first  attempt  in  this 
country  to  furnish  a  systematically  and  stratigraphically  arranged 
list  of  British  fossils  since  the  Ichnographia  of  Lhwyd  in  1699. 

Thirteen  years  later  (184r»)  the  progress  of  geological  studies 
necessitated  a  new  edition,  but  Mr.  Woodward  being  dead,  Professor 
Morris  brought  out  the  first  edition  of  his  "  Catalogue  of  British 
Fossils,"  a  work  which  has  justly  maintained  the  first  place  in  all 
geological  libraries.  The  second  edition  appeared  in  1854.  We  arc 
glad  to  learn  from  the  author  that  the  thiixl  edition  is  now  in  pre- 
paration, and  shall  be  still  more  so  to  announce  it  as  "now  ready." 

Only  those  who  have  the  work  of  arranging  a  geological  collec- 
tion cim  fully  estimate  the  value  of  a  reference  catalogue.  And  this 
need  increases  with  the  size  and  varied  nature  of  the  collection  to  be 
named.  The  book  belbro  us  does  not  chiefly  aim  at  supplying  the 
wants  of  the  scientific  worker  and  museum  curator,  but  it  is  intended 
rather  to  assist  geological  students,  and  others,  who,  from  their  limited 
knowledge  of  palaeontology,  require  to  have  figures  of  the  various 
fossils  placed  before  then],  as  well  as  their  names  and  references,  in 
order  to  enable  them  \o  ivit^iitVi^  \k<^Yi  ^^odmens.     When  it  is  borne 
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in  mind  how  nuniT  gec-k<gK&l  ff^^»E.3  ih&r^  ws»  !r 
throDgh  the  length  and  hnsaAih  c-f  TZst  IsiiL  iy  vbrcZi  ik»a»  to  m 
geological  libniT  is  f^M"  «T«r  dsnkti.  i:  i«  efeRlv  i;:<  ce  ^zifierRXMid 
what  a  boon  such  a  w<>rk  as  a  well  ill':2«cnsr^i  -lALkl  >irK  -:*i  Bridsb 
FoflBils  must  be  to  them,  exen  if  i;  lik^  in  ^:nly  ibe  cL&racteristic 
British  ^)ceie8.  Of  oC'OrK-  it  wiii  ro^^ir-j  sii-s*  *i3>*  f  :r  tLr  o»>2iple^ 
tion  of  such  a  work  as  this  which  Mr.  Biflv  ha$  z&ier2&£<e^ :  but 
the  present  nmnber  is  an  earnest  of  tbe  fsrrse.  and  pr:'nii«<«  weU 
for  those  who  have  sabscribed  to  so  z'y.'^  an  --.hject. 

The  ten  plates  which  aocompuiy  thi«  lizmt^T  ar?  car^fhllv  drawn 
on  stone  by  Mr.  BailT,  some  from  the  ori^'inU  f'Ttseils.  »:>ine  ir^ym  the 
memoirs  of  the  Geological  SnrreT.  ^t^  P^l£>>iktognphic:al  Sjcietv's 
MoDographs,  and  other  eonioes. 

We  would  connsel  the  adoption  of  finer  gr&ined  lith<^Taphic 
stones  in  illustrating  the  fdtnre  Dnmbers  of  this  work,  as  the  merit  of 
the  artist's  6t\'le  is  occasionally  injured  by  the  want  of  sharpness  in 
some  of  the  figures. 

The  woodcuts,  interspersed  through  the  ps^es  of  descriptive 
remarks,  are  well  executed,  and  add  much  to  the  interest  of  the  text. 

We  wish  Mr.  Bailv  all  the  success  he  so  well  deserves  in  the 
oarrying  out  of  this  important  work. 


British  Association  for  the  Advancement  of  Science. 

ADDRESS  TO  THE  GEOLOGICAL  SECTION 

By  A&CHiBALD  Geikie,  F.R.S.,  &c. 

Director  of  the  Geological  Sun-ey  of  Scotland,  Pre^ideat  of  Section  C.    Dundee, 

September  6th,  18-57. 

After  some  introductory  remarks,  tlie  President  said : — 
In  that  combination  of  features  which  renders  the  British  Islands 
00  remarkable  an  epitome  of  the  geology  of  the  globe,  not  the  least 
important  item,  as  it  seems  to  me,  is  the  d(?volopment  of  igneous 
rocks  which  we  possess.  From  the  massive  feldsp:\thic  lavas  and 
ashes  of  the  Lower  Silurian  rocks,  up  to  the  great  basaltic  plateaux 
of  Miocene  age,  most  of  our  geological  formations  contain  some- 
where evidences  of  contemporaneous  volcanic  activity.  And  those 
traces,  instead  of  being  confined  to  limited  districts,  are  found  ofttm 
to  range  for  many  miles  through  groups  of  hills  and  wide  stretches 
of  lowland. 

This  copious  development  of  volcanic  rocks  caimot  but  prosont 
many  fEMsilities  for  the  study  of  volcanic  phononiona.  The  invosti- 
gation  may  be  approached  from  a  number  of  diilbrent  huIoh,  resolv- 
ing  itself  in  this  way  into  several  distinct  linos  of  resoan;li.  Thus, 
these  igneous  masses  may  be  studied  stratigraphicjilly  with  the 
proofs  of  their  having  been  successively  erupted  at  the  HurfiUHj  during 
the  growth  of  the  various  formations  among  which  they  o<KMir. 
Hence,  on  the  one  hand,  we  may  obtain  mu<*h  curious  inHJglil.  into 
the  geological  history  of  a  district,  while,  ou  t\\Q  oWvviX,  V'i  \x>.V\\v^ 
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a  broader  -view  of  the  whole  subject,  we  may  to  some  extent  tiaoe 
the  progress  of  volcanic  action  over  the  whole  country.  Again,  the 
rocks  may  be  examined,  irrespective  of  the  formations  to  which  they 
belong,  as  repositories  of  data  respecting  the  phenomena  of  volcanos. 
They  may  be  studied  as  chemical  or  mineralogical  compounds,  and 
compared  or  contrasted  with  the  products  of  modem  volcanos. 
When,  moreover,  we  reflect  how  many  of  these  igneous  masses  must 
have  consolidated  on  the  floor  of  the  sea,  and  how  rare  are  the 
opportunities  of  investigating  the  progress  of  an  active  submarine 
volcano,  we  perceive  that  an  attentive  study  of  our  own  volcanic 
rocks  may  even  elucidate  some  of  the  less  observable  features  of 
modem  volcanic  action.  Or  these  igneous  masses  may  be  examined 
with  the  view  of  ascertaining  how  far  volcanic  activity  may  influence 
submarine  life.  Thus,  in  some  of  our  geological  systems,  among 
the  Silurian  rocks  of  Wales,  for  example,  or  the  Carboniferous  lime- 
stone group  of  Fife  and  the  Lothians,  many  instructive  sections 
occur  where  an  abundant  series  of  crinoids,  corals,  brachiopods,  and 
other  organisms,  is  gradually  or  suddenly  enveloped  in  a  mass  of 
tuff.  Other  instances  likewise  abound  in  which  a  suite  of  fossils 
may  be  found  slowly  struggling  through  the  upper  part  of  a  bed  of 
tuff,  until  the  ashy  sediment  dies  away,  and  ^e  fossils  gather  to- 
gether into  a  bed  of  limestone.  Even  among  the  coal  seams  and 
ironstones  of  Scotland  such  intimate  relations  to  contemporaneous 
volcanic  action  may  be  traced. 

I  purpose,  at  this  time,  to  point  out,  by  one  or  more  illustrations 
from  each  of  our  geological  formations  wherein  volcanic  rocks  occur, 
how  varied  and  long-continued  has  been  the  progress  of  volcanic 
action  in  these  islands.  I  shall  offer,  in  conclusion,  some  sugges- 
tions as  to  phases  of  the  subject  which  seem  to  me  deserving  of  more 
special  study  than  has  yet  been  accorded  to  them. 

Lower  Silurian. — The  oldest  recognisable  volcanic  rocks  in  this 
country  belong  to  the  lower  Silurian  period.  Tliey  are  best  dis- 
plaj'ed  in  North  Wales,  where,  as  was  shown  long  ago  by  Sir 
Roderick  Murchison,  they  rise  into  conspicuous  ranges  of  hills. 
Two  principal  epochs  of  eruption  have  been  detected  by  Professor 
Ramsay  and  his  colleagues  of  the  Geological  Survey.  One  of  these 
occurred  during  the  deposition  of  the  Llandeilo  rocks,  and  is  indi- 
cated by  the  igneous  rocks  of  Aran  Mowddwy,  Cadcr  Idris,  Arenig, 
and  Moelwyn ;  the  other  is  marked  by  those  of  the  Snowdon  dis- 
trict, which  lie  among  the  Bala  beds.  These  volcanic  rocks  consist 
partly  of  massive  sheets  of  felstone,  varying  in  texture  and  colour, 
and  partly  of  thick  accumulations  of  tuff  or  ash.  The  former  are 
true  lava  flows,  the  latter  point  to  frequent  showers  of  volcanic  dust, 
and  to  the  settling  of  such  dust  and  stones  on  the  sea  bottom,  where 
they  mingled  with  the  ordinary  sediment,  and  with  shells,  corals, 
and  other  organisms.  Some  of  these  ashy  deposits  attain  a  great 
thickness.  Thus,  at  Gader  Idris,  "  they  are  about  2,500  feet  thick, 
the  accumulated  result  of  many  eniptions."  Northwards  this  mass 
thins  entirely  away,  and  the  ordinary  sedimentary  strata  take  its 
pJace.     Equally  local  arc  \):i^  ixiftsaSN^  Ao^Aa  Qf  felstone  which  repre- 
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sent  tiie  sobmaiixie  Iata  flows  of  the  tune.  Sometimes  they  still 
preserve  the  slaggy  Tesiciilsr  chsnccer  wfaidi  msiked  their  soifsoe 
wben  the  melted  rock  was  in  m  state  of  modon  along  the  sea  bottom. 
By  this  and  other  eridenoe  of  a  like  tendency  we  leam  the  existenoe 
and  position  of  true  snlnnarine  Tolcanos  during  the  lower  SQorian 
period  in  Wales.' 

Northwards,  in  the  Lake  District,  Professor  Sedgwick  has  foond 
similar  proofis  of  Tolcanic  action  among  the  lower  SUorian  rocks  of 
that  region,  and  those  rocks  are  now  being  worked  oat  in  detail  by 
Mr.  ATeline  and  his  colleagnes  of  the  Geological  Sanrey. 

No  very  distinct  traces  of  contemporaneoiis  Tolcanic  aotiyity  have 
yet  been  detected  among  rocks  of  thu  age  in  Scotland. 

Among  the  lower  Silarian  rocks  of  the  south-east  of  Ireland  beds 
of  ash  and  felstone  are  interstradfied,  resembling  in  general  character 
and  mode  of  oocorrenoe  those  of  Wales,  but  on  a  much  smaller  scale. 
It  has  been  obserred  that  the  Silurian  fossils  of  that  region  occur 
only  in  the  upper  part  of  the  series  in  the  neighbourhood  of  the  trap 
rocks  and  calcareous  bands.* 

Upper  SUmrioM. — ^In  Wales  volcanic  action  does  not  appear  to 
have  outlasted  the  lower  Silurian  period,  but  in  the  south-west  of 
Ireland,  among  the  headlands  of  Kerry,  massive  sheets  of  a^  are 
intercalated  in  grits  and  slates,  which  £rom  their  fossils  have  been 
assigned  to  the  age  of  the  Wenlock  series.' 

Old  Bed  Sandstone.— The  Old  Bed  Sandstone  of  the  southern  half 
of  Scotland  abounds  in  igneous  rocks,  from  the  base  of  the  series  to 
the  top.  In  its  lower  band  lie  the  chains  of  the  Sidlaw  and  Ochil 
Hills,  and  many  detached  masses  scattered  over  the  lowlands  along 
the  southern  flsmk  of  the  Grampians.  These  are  composed  of  differ- 
ent felstones  and  porphyrites,  with  interbedded  sheets  of  tuff,  trap- 
pean  conglomerate,  and  sandstone,  stretching  in  the  Ochil  and 
Sidlaw  range  for  sixty  or  seventy  miles,  and  rising  here  and  there 
to  heights  of  2,000  feet  above  the  level  of  the  sea.  This  group  of 
hills  contains  some  of  the  thickest  masses  of  trappean  rock  in  the 
country.  In  what  seems  to  be  a  middle  portion  of  the  formation 
oomes  the  group  of  the  Pcntland  Hills,  consisting  of  long  massive 
beds  of  trap,  like  the  different  varieties  in  the  Ochils,  with  intercala- 
tions of  tuff,  conglomerate,  and  sandstone,  the  whole  reaching  a 
thickness  of  fully  5,000  feet.* 

In  Ireland,  also,  the  Old  Bed  Sandstone  furnishes  evidence  of 
active  volcanic  vents.     Among  the  picturesque  glens  and  cliffs  of  the 

^  See  MnrchiflOD,  '*Silaria,**  p.  83.  Bamsay,  DeecriptiTe  Catalogue  of  Rock 
Specimens  in  Jennyn  Street  Museum,  3rd  Edit.,  p.  8.  Mem.  Geological  Surrej, 
Tol.  iii.  p.  21  et  pauim. 

*  Jukes,  Manual,  p.  454.  See  also  Memoirs  of  Geol.  Surr.  Ireland,  Explan.  to 
Sheets  102,  111,  147,  167. 

*  Mem.  Geol.  Surr.,  Ireland.    Explanations  to  Sheet  160,  eto^  p.  21. 

*  In  the  Upper  Old  Red  Sandstone  of  Scotland  proo&  of  Tolcanio  activity  remain 
to  be  gathered.  The  chain  of  the  Pentland  Hills  which  I  formerly  regarded  as 
belonging  to  the  upper  member  of  the  formation,  I  have  since  found  to  be  covered 
nnconformably  by  it,  while  the  chain  of  the  Campsie,  Kilpatrick,  and  Renfrewshire 
Hills  seems  to  belong  wholly,  or  at  least  in  great  measure,  to  the  lower  ^^»s\  ^1  n^v^ 
Carboniferous  series. 
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county  of  Kerry,  numerous  bands  of  ash— one  of  them  reaching  a 
thickness  of  from  500  to  600  feet — stretch  from  mountain  to  moun- 
tain under  many  hundred  feet  of  overlying  sandstones  and  slates.^ 

Nor  are  traces  of  volcanic  activity  wanting  in  England  during  the 
same  great  geological  period.  In  Cornwall  and  South  Devon,  Sir 
Henry  De  la  Beche  recognised  frequent  proofs  of  contemporaneous 
igneous  action  among  the  limestones  and  slates  of  the  middle 
Devonian  series,  and  thence  through  the  Upper  Devonian  into  the 
lower  part  of  the  Carboniferous  group.  These  consist  in  frequent 
bands  of  trappean  ash  and  of  crystalline  amygdaloidal  and  vesicular 
greenstone  or  other  trap  rock.  The  ash  passes  by  insensible  degrees 
into  the  ordinary  sedimentary  strata  of  the  series.  Sometimes 
it  contains  fossils,  and  in  certain  places  it  becomes  so  calcareous,  and 
so  interlaced  with  bands  of  limestone,  as  to  have  been  quarried  for 
lime.  The  compact  trap  rocks  associated  with  the  ash  bear  evidence 
of  their  contemporaneous  origin  in  their  frequently  cellular  and 
pumiceous  character.' 

Carboniferous, — The  base  of  the  Carboniferous  series  in  Cornwall 
and  South  Devon  is  marked  by  the  occurrence  in  it  of  sheets  of 
trappean  ash  and  of  crystalline  amygdaloidal  greenstone,  similar 
to  the  igneous  masses  among  the  neighbouring  Devonian  rocks. 
The  ash  is  sometimes  coarse  and  full  of  fragments  of  cellular  trap,  as 
in  the  conspicuous  hill  of  Brent  Tor.  In  describing  the  rocks  of 
that  locality,  Sir  Henry  De  la  Beche  pointed  out  the  remarkable 
resemblance  of  the  Brent  Tor  to  a  volcano,  and  the  probability  that 
the  ash  and  greenstone  wore  erupted  over  the  sea  bottom,  where 
they  became  interstratified  with  the  ordinary  marine  sediments.' 

In  the  centre  of  England  the  well-known  toad-stones  of  Derby- 
shire indicate  intomiittont  volcanic  ac^tivity  during  the  formation  of 
the  Carboniferous  Limestone.  They  consist  of  three  principal  beds 
of  trap,  sometimes  compact  and  dark,  approaching  basalt  in  texture, 
but  usually  more  earthy  and  higlily  amygdaloidal.  These  beds 
average  each  al)out  60  or  70  feet  in  thickness,  and  preserve  their 
course  for  many  miles  between  the  strata  of  limestone.  Mr.  Jukes 
has  pointed  out  that  each  of  them  is  probably  the  res  id  t  of  not 
merely  one  eruption,  but  rather  consists  of  different  flows  proceeding 
from  distinct  vents,  and  imiting  into  one  sheet  along  a  common 
floor.* 

Further  noilh  the  counties  of  Durham  and  Northumberland  are 
traversed  for  many  miles  by  inteqjolated  sheets  of  dolerite,  of  which 
the  most  importiiut  is  known  as  the  Clreat  Whin  Sill.  It  does 
not  appear  that  these  masses  have  yet  been  investigated  in  such 
detail  as  to  indicate  how  far  they  may  be  actually  contemporaneous 
with  the  Carboniferous  Limestone  series  in  which  they  occur. 

Passing  into  Scotland,  we  find  the  Carboniferous  fonnation  of  tlie 
broad  midland  valley  full  of  the  most  striking  evidences  of  volcanic 

*  Mem.  Gcol.  Surv.  Ireland.    Explanution  to  Sheet  184.    See  also  Explanation  to 
Sheet  153,  p.  18. 

*  Do  la  Beche,  Devon  and  Cornwall,  pp.  61,  70. 

*  Ihid.,  p.  122.  ^ \Vwi>ial,  15,  623. 
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actiyity.  From  the  very  bottom  of  the  series  up  to  at  least  the  top 
of  the  Carboniferoas  Limestone  group  Tolcanic  rocks  of  many 
varieties  abound.  In  the  West,  great  sheets  of  different  porphyrites, 
with  interbedded  tufis,  sandstones,  and  conglomerates  lie  in  the 
lower  part  of  the  formation,  and,  rising  in  broad  masses,  bed  above 
bed,  form  that  conspicuous  chain  of  terraced  heights,  which  stretches 
from  near  Stirling  through  the  range  of  the  Campsie,  Kilpatrick,  and 
Benfrewshire  hills,  to  the  banks  of  the  Irvine  in  Ayrshire,  and 
thence  westwards  by  the  Cumbrae  Islands  and  Bute,  to  the  south  of 
Arran.'  In  the  eastern  districts,  instead  of  such  wide-spread  sheets 
of  volcanic  rock,  the  Carboniferous  series  includes  hundreds  of 
minor  patches  of  tuff,  dolerite,  basalt,  and  porphyrite.  The  area  of 
the  Lothians  and  Hfe  seems  to  have  been  dotted  over  with  innumer- 
able little  volcanic  vents  breaking  out  and  then  disappearing  one 
after  another  during  the  lapse  of  the  Carboniferous  period  up  to  at 
least  the  close  of  the  Carboniferous  Limestone.'  The  very  limited 
area  occupied  by  the  erupted  material  is  often  remarkable.  A  mass 
of  ash,  a  hundred  feet  thick  or  more,  may  be  found  intercalated 
lietween  certain  strata,  yet,  at  a  distance  of  a-  mile  or  two  the  same 
strata  may  show  no  trace  of  any  volcanic  materiaL  Nowhere  is  this 
feature  more  wonderfully  exhibited  than  in  the  coalfield  of  Dairy  in 
the  northern  part  of  Ayrshire.  The  black-band  ironstone  of  that 
district  appears  to  have  been  deposited  in  hollows  between  mounds 
and  cones  of  volcanic  tuff,  sometimes  600  feet  high,  round  and  over 
which  the  later  members  of  the  lower  Carboniferous  formation  were 
deposited.  Hence  the  shafts  of  the  pits  are  sometimes  sunk  for  100 
fathoms  through  the  tufiE^  and  at  that  depth  mines  are  driven  hori- 
zontally through  the  volcanic  rocks  to  reach  the  ironstone  beyond. 
In  other  districts  the  interstmtification  of  beds  of  ash  and  sheets  of 
liasalt  and  dolerite  amongst  highly  fossiliferous  limestones  and  shales 
present  many  points  of  interest  In  this  respect  the  range  of  the 
Linlithgowshire  hills  is  specially  deserving  of  study. 

The  great  Carboniferous  Limestone  scries  of  Ireland  contains 
evidence  that  here  and  there,  at  various  intervals  during  its  formation, 
minor  volcanic  vents  were  active  on  different  parts  of  the  sea  bottom. 
In  the  county  of  Limerick  masses  of  trap  1200  and  1300  feet  thick, 
with  well  marked  ashy  interlacings,  lie  among  the  limestones.' 

Permian, — Among  the  Permian  sandstones  of  the  south-west  of 
Scotland  there  occur  some  interesting  proofis  of  contemporaneous 
volcanic  action.  In  Nithsdale,  and  still  more  conspicuously  in  the 
centre  of  the  A3rr8}iire  coal-field,  these  sandstones  contain  towards 

^  The  trap-rocks  forming  these  hills  are  interstratified  in  their  upper  portion  with 
the  Carboniierous  Limestone.  Their  base  rests  sometimes  on  a  set  of  marls,  shales 
and  cement- stones,  and  sometimes  on  a  thick  group  of  red  sandstones.  These  strata 
Contain  Carboniferous  plants  ;  even  thin  coal  seams  lie  among  their  higher  members, 
and  although  the  red  sandstones  haye  been  hitherto  generally  called  Old  Red  Sand- 
stone, it  is  not  unlikely  that  they  may  require  to  be  relegated  wholly  to  the  lower 
portion  of  the  Carboniferous  series. ' 

'  See  Maclaren's  Fife  and  the  Lothians.  Mem.  Geol.  Surrey,  Geology  of 
Neighbourhood  of  Edinburgh.    Trans.  Roy.  Soc.,  £din.,  Yol.  xiii.,  p.  644. 

s  See  Mem.  Geol.  Surr.,  Ireland.    ExpUn.  to  Sheets  14^,  \\V  \b^,  vcA\^«k\  li^aff^ 
Jokes'  Manual;  p.  326, 
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their  base  a  tluck  group  of  dark  reddish-brown  amygdaloidal  por- 
phyrites  and  tuffs.  Connected  with  these  rocks  are  numerous  bosses 
of  a  coarse  volcanic  agglomerate,  which  descend  vertically  through 
ihe  coal-measures  altering  the  coaL  They  are  the  "necks,"  or 
orifices,  from  which  was  ejected  the  volcanic  material  which  now 
forms  a  conspicuous  range  of  rising  grounds  overlying  the  heart  of 
the  coal-basin  of  Ayrshire.* 

New  Bed  Sandstone, — The  New  Bed  Sandstone  series  of  Devon- 
shire, in  the  neighbourhood  of  Exeter,  furnishes  clear  proofe  of 
volcanic  activity.  Sheets  of  a  dark  reddish-brown  feldspathic  rock, 
sometimes  compact  or  porphyritic,  but  usually  of  scoriaoeous 
character,  are  intercalated  among  the  lower  parts  of  the  Bed  Sand- 
stone series  of  that  neighbourhood.  That  these  are  not  intrusive 
masses,  but  belong  to  the  same  geological  period  as  the  Bed  Sand- 
stones themselves,  is  shown  by  the  occurrence  of  fragments  from 
them  in  the  overlying  conglomerates.  Sir  Henry  De  la  Beche,  who 
described  these  igneous  rocks  many  years  ago,  noticed  that  the  more 
compact  portions,  instead  of  extending  horizontally  as  beds  among 
the  sedimentary  strata,  descend  vertically  through  them,  as  if  these 
detached  parts  marked  the  site  of  some  of  the  orifices  whence  the 
melted  lava  was  erupted.' 

The  series  of  successive  volcanic  phenomena,  which  may  thus  be 
traced  through  the  Palaeozoic  rocks  of  the  British  Islands  up  to  the 
New  Eod  Sandstone,  is  now  abruptly  broken.  I  am  not  aware  of 
any  satisfactory  proofs  of  contemporaneous  volcanic  rocks  among 
the  Secondary  rocks  of  Britain,  save  in  the  B<}d  Sandstone  of 
Devonshire  just  referred  to.  Following  a  suggestion  of  Professor 
Edward  Forbes,  I  formerly  regarded  the  great  trappean  masses  of 
Skye,  and  the  other  Western  Islands,  as  probably  of  Oolitic  age. 
But  more  recent  investigations  in  Antrim,  Mull,  and  Eigg,  have 
convinced  me  that  in  these  districts,  and  probably  also  in  Skye,  the 
great  basaltic  plateaux,  which  fonn  so  conspicuous  a  feature  in  the 
scenery  of  our  north-western  sea-board,  date  from  Tertiary  times.^ 
As  the  importance  of  these  later  volcanic  phenomena  in  the  general 
geology  of  the  country  is  not,  perhaps,  adequately  understood,  I 
may  be  permitted  to  refer  to  this  part  of  the  subject  at  somewhat 
greater  length. 

Tertiary. — From  Antrim  northwards  through  the  inner  Hebrides 
and  the  Faroe  Islands  to  Iceland  there  is  a  broken  chain  of  volcanic 
masses,  part,  and  not  improbably  the  whole,  of  which  date  from  the 
Miocene  period.  In  Ireland  slieets  of  dolorite  and  basalt,  in  all  500 
or  600  feet  thick,  and  some  1200  square  miles  in  extent,  repose 
directly  upon  an  eroded  surface  of  Chalk.  Li  Mull  similar  plateaux, 
overlaid  with  masses  of  poq^hyrite  and  trachyte-like  rocks,  attain  a 
united  thickness  of  more  than  3000  feet,  yet  at  their  base  they  con- 

■  See  Geikie,  Geol.  'Mko.,No\.1.  lot  ^MYvtA^^^>^«  22. 

*  Sir  H.  De  la  Beche,  "DexoTi  mv^  ^oTii^«5k\.,  ^.  V^*^.   '^^"t^^iaft^ClAw^beare  ind 
Phillips,  Geol.  England  and  WaYe^v^^'iV.  ,     ,..        ^^^    c>   v     ^ 

»  See  E.  Forbes:  Quart.  Joutii.  Q^o\.  ^^.,  ^^V  ^^,  :^.  \^V^^^\^5.,-ix«^^V 
oc.,  Edin.,  vol.  xxii.  p.  649-,  aad^ioc^ov^^-.^^A'^^^-^-^' 
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tain  recognisable  plants  of  Miocene  species.  This  vast  depth  of  old 
lavas  and  tuffs  points  to  a  lengthened  continuance  of  Tolcanic 
activity  along  the  north-western  margin  of  our  country — an  activity,  - 
however,  marked  by  prolonged  periods  of  repose,  as  the  Scuir  of 
Eigg,*  and  the  coal  and  shales  of  Mull,  sufficiently  prove.  For 
magnitude,  alike  in  thickness  and  extent,  these  Tertiary  volcanic 
rocks  surpass  those  of  any  of  the  other  formations  in  our  area.  But 
I  believe  that  these  masses,  vast  though  they  be,  are  by  no  means 
the  only,  if  they  are  indeed  the  chief,  relics  of  Tertiary  volcanic 
action  in  Britain. 

If,  starting  from  the  basaltic  plateaux  of  the  north  of  Ireland  or  of 
the  inner  Hebrides,  we  advance  towards  the  south-east,  we  soon 
observe  that  an  endless  number  of  trap  dykes,  striking  from  these 
plateaux,  extends  in  a  south-easterly  direction  athwart  our  island. 
The  south-western  half  of  Scotland  and  the  northern  parts  of 
England,  are,  so  to  speak,  ribbed  across  with  thousands  of  dykes. 
These  are  most  numerous  near  the  main  mass  of  igneous  rock 
whence  they  become  fewer  as  they  recede  towards  the  North  Sea. 
Usually  a  dyke  cannot  be  traced  far:  I  am  not  aware  that  any 
single  one  can  be  followed  completely  across  the  island,  though  the 
well  known  Cleaveland  dyke  in  the  north  of  England  runs  for  at 
least  sixty  miles,  cutting  in  its  course  Carboniferous,  Permian, 
Triassic,  Liassic,  and  Oolitic  rocks  till  it  reaches  the  sea  on  the  coast 
of  Yorkshire,  at  a  distance  of  more  than  200  miles  from  the  nearest 
point  where  the  sheeta  of  Miocene  trap  are  now  visible.  In  Ber- 
wickshire and  the  Lothians,  these  £.  and  W.  or  N.W.  and  S.E. 
dykes,  often  less  than  half  a  mile  long,  are  well  shown ;  in  Ayrshire 
they  become  still  more  numerous,  traversing  the  coal-field  and 
altering  the  coal  seams;  in  Arran  and  Cantyre  their  number  still 
increases ;  until,  after  a  wonderftd  profusion  of  them  in  Islay  and 
Jura,  they  reach  the  great  volcanic  chain  of  the  Hebrides.  From 
their  manifest  intimate  connection  with  that  chain,  from  the  fact 
that  they  cut  through  all  the  formations  they  encounter  up  to  and 
including  the  Chalk,  and  that  they  cross  faults  of  every  size  that 
may  lie  in  their  way,  I  regard  these  dykes  as  of  Tertiary  age.  If 
this  inference  is  sustained,  as  I  have  little  doubt  it  will  l>e,  by  a 
more  detailed  investigation  of  the  north-western  districts,  it  presents 
us  with  striking  evidence  of  the  powerful  activity  and  wide  range  of 
the  volcanic  forces  in  our  countiy  during  the  Miocene  perirxl.  With 
these  dykes  (to  which  further  allusion  will  be  made  in  the  sequel), 
and  the  Tertiary  igneous  masses  from  which  they  proceed,  the  record 
of  volcanic  action  in  Britain  appears  to  close. 

This  brief  reference  to  the  proofs  of  contemporaneous  volcanic 
eruptions  during  the  growth  of  the  successive  ge^^logical  formations 
in  the  British  Islands  may  suffice  to  indicate  the  wide  an^a  of  re- 
search which  here  presents  itself  to  geologists.  Let  me  allude  to 
one  or  two  portions  of  this  broad  field,  which  seem  Vj  "oifc  vjiys^"^  vsll 
Bpecial  notice. 

One  of  the  Erst  features  to  arrest  attentioTi  *\ft  VYk^  %Viv\^^«t  \«t- 
^  See  Bceaery  o/  Scoihtad^  rievred  in  conaection with  VU  ^Yi^wwi  ii«>V>^^^'^-  "^^^ 
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Bistence  of  volcanic  phenomena  in  a  limited  area.  This  remark 
applies  either  to  our  country  viewed  as  a  whole,  or  to  many  of  its 
minor  districts.  These  islands  are  but  a  small  fragment  of  the 
surface  of  the  globe,  and  yet  we  see  that  volcanic  action  has  been 
rife  hero  from  Lower  Silurian  up  into  middle  Tertiary  times.  But 
the  fact  comes  before  us  still  more  impressively  when  we  discover 
it  in  the  geology  of  a  single  county,  or  even  of  a  parish.  Take,  as 
an  illustration,  the  neighbourhood  of  Edinburgh  within  a  radius  of 
ten  miles  from  the  town.  First  and  oldest  comes  the  long  range  of 
the  Pentland  and  Braid  Hills,  consisting  of  a  mass  of  bedded 
igneous  rocks  in  a  middle  series  of  the  Old  Red  Sandstone.  These 
old  lavas  reach  a  thickness  of  4,000  or  5,000  feet.  Next  in  chrono- 
logical order  are  the  Calton  Hill  and  lower  portion  of  Arthur's  Seat, 
which  mark  the  continuance  of  volcanic  action  (though  in  a  lessened 
degree)  into  the  Lower  Carboniferous  period.  The  Carboniferous 
rocks  for  miles  around  these  hills  are  fall  of  the  traces  of  contem- 
poraneous volcanos,  sometimes  in  the  form  of  sheets  of  tuff  marking 
the  occurrence  of  little  detached  tuff-cones,  sometimes  in  wider  areas 
of  tuff,  basalt,  and  dolerite,  where  a  group  of  minor  volcanic  vents 
threw  out  Bhowers  of  ash  and  streams  of  lava.  To  the  east  rise  the 
isolated  Gnrlton  Hills,  which  date  from  before  the  Carboniferous  Lime- 
stone ;  westwards,  scores  of  little  basaltic  crags  and  rounded  tuff- 
hills  mark  out  the  lower  Carboniferous  volcanos  of  Linlithgowshire. 
To  the  north  the  endloss  crags,  hills,  and  hillocks  of  the  Fife  coast 
contain  the  record  of  many  eruptions  from  the  middle  of  the 
Calciferous  Sandstones  high  up  into  the  Carboniferous  Limestone 
group.  Even  the  Coal-measures  of  that  county  are  pierced  with 
intnisive  bosses  of  trappoan  agglomerate  which  indicate  the  position 
of  volcanic  vents,  possibly  of  Permian  age.  The  same  or  a  more 
recent  date  must  be  assigned  to  the  later  unconformable  agglomerate 
and  basalt  of  Arthur's  Seat.  Nor  is  this  the  whole.  Latest  of  all, 
come  innumerable  trap-dykes,  running  with  a  prevalent  east  and 
west  trend,  and  cutting  through  all  tlie  other  rocks.  These,  for  the 
reasons  already  stated,  may,  \vith  probability,  be  assigned  to  a 
Tertiary  age.  Here,  then,  in  this  little  tract,  about  the  size  of  a 
small  English  county,  there  are  the  chronicles  of  a  long  series  of 
volcanic  eruptions,  ])eginning  in  the  middle  of  the  Old  Red  Sand- 
stone, and  coming  down  to  a  time  relatively  so  near  our  own  as  tliat 
of  the  Miocene  rocks.  Nor  is  this  by  any  means  an  exceptional 
district.  Illustrations  of  a  similar  persi6t<.»nc^  of  volcanic  action 
may  bo  gathered  in  many  other  tracts  of  etjually  limited  extent. 

Another  fact,  which  a   general  survey   of  the  character  of  our 
volcanic  rocks  soon  brings  before  us,  is  that,  as  a  whole,  those  of 
earlier  date  differ  distinctively  in  composition  from  those  of  more 
recent  origin.      From  the  first  tnic^^s  of  volcanic  activity   in  this 
country  up  to  about  the  close  of  the  C)ld  Red  Sandstone  or  beginning 
of  the  Carboniferous  seTi^^,  \W  vcvlerbcdded  (that  is,  contemporane- 
ous) igneous  rocks  consval  ^ox  >[\\^  tcvq^\.  \»x\,  q1  \v\^Vj  f^Uls^^atbic 
masses,  to  whicli  t\ie  name  o^  eWuV^^QXi^,  O^wj'e^'^v^^,  ^vi\«^^^v  \v^- 
spar,  porphyry,  liomstoiie,  ie\s^^iv^,  e\«,.,\i^N^\.^T.  ^^'^^^.   ^^^  ^s.^ 
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of  these  locks  there  is  an  excess  of  silica  (oo  to  80  per  oent\  which 
is  sometimes  foand  separated  ont  into  distinct  grannies.  On  the 
other  hand,  from  the  upper  part  of  the  Old  Hed  Sandstone,  or  the 
lower  members  of  the  Carboniferous  series,  up  to  the  end  of  the 
long  history,  the  erupted  masses  are  chiefly  augitic,  as  basalts  and 
doleiites  (or  greenstones  as  the  latter  have  been  usually  termed  in 
Scotland).  In  these  rocks  free  silica  is  not  a  normal  constituent, 
while  the  alkalies,  alkaline  earths,  and  metallic  oxides  form  on  an 
average  about  half  of  the  whole  mass.  In  the  former  class  the  acid 
element  predominates,  in  the  latter  the  bases  are  specially  oon- 
^icuous.  According  to  Durocher  the  earlier  series  arose  from  an 
upper  acid  magma,  while  those  of  later  age  came  up  from  an  under- 
lying basic  magma.  Were  these  rocks  subjected  to  further  and 
more  detailed  chemical  examination,  additional  knowledge  might 
possibly  be  acquired  respecting  the  history  of  the  changes  which 
have  taken  place  within  the  crust  of  the  earth. 

As  geologists,  however,  it  is  important  for  us  to  note  that,  though 
two  classes  of  volcanic  rocks  can  thus  be  determined  by  analysis 
of  their  composition,  no  broad  essential  distinctions  appear  to  be 
traceable  in  their  mode  of  occurrence.  The  earlier  volcanos,  which 
threw  out  siliceous  lavas  and  ashes,  seem  to  have  acted  very  much 
in  the  same  way  as  those  of  later  date,  which  gave  out  the  heavier 
pyroxenio  lavas.  Certain  minor  differences  are  indeed  readily  ob- 
servable. Thus  the  older  lavas  occur  as  a  rule  in  much  thicker 
beds  than  the  later  ones,  which,  indeed,  are  distinguished  by  that 
markedly  bedded  character  which  resiilts  from  the  number  and  thin- 
ness of  their  successive  flows.  As  a  concomitant  of  this  arrange- 
ment also,  columnar  structure  is  much  more  frequent  among  the 
pyroxenic  than  among  the  silicious  rocks.  Perhaps,  if  these  and 
other  distinctions  were  collected  and  compared,  each  class  of  rocks 
might  be  found  to  possess  certain  characteristic  peculiarities  of  its 
own,  sufficient  when  taken  together  to  give  us  a  type  for  general 
reference.  Nevertheless,  in  its  broader  features,  there  would  seem 
to  have  been  a  striking  uniformity  in  volcanic  action  from  the 
earliest  times  down  to  our  own  day. 

This  leads  mo  to  remark  that  a  study  of  the  igneous  rocks  of 
Britain  furnishes  no  proofs   that  volcanic  action  has  been  slowly 
diminishing  in  intensity  during  past  geological  time.     The  amount 
of  volcanic  material  preserved   in  our  Old  B<>d  Sandstone  group 
probably  exceeds  that  of  our  Silurian  system,  even  after  all  due 
allowance  for  the  greater  denudation  of  the  older  formation.     The 
number  of  distinct  volcanic  centres  traceable  among  the  Carbonifer- 
ous rocks  in  like  manner  surpasses  that  of  the  older  formations. 
But  by  much  the  most  extensive  mass  of  volcanic  material  in  these 
Islands  belongs  to  the  latest  epoch  of  eruption — that  of  the  Miocene 
period.     In  one  mountain  alone,  Ben  More  in  Mull,  these  youngest 
lavas  rise  over  each  other,  tier  above  tier,  to  a  bftl^t  q1  xftsst^^  ^^sv 
3,000  feet ;  jet  their  base  is  concealed  undex  t\iG  eessb,  wA  ^^vc  \ss^ 
has  been  removed  by  denudation.      "We  "Viave  ^i&t^,  >i>DL^x^tot^>  "aa 
proof  of  a  alow  diminution  of  volcanio  actiVit^ .    1!^^  i^x\sA  ^e^»^ 
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rating  the  Miocene  basalts  from  the  New  Red  Sandstone  trap-rocks, 
which  seem  to  come  next  to  them  in  point  of  recentness,  was  im- 
mensely vaster  than  that  which  has  elapsed  between  the  Miocene 
basalts  and  the  present  time.  There  is  thus  no  improbability  in  the 
eventual  outbreak  once  more  of  the  subterranean  forces.  Nay,  fur- 
ther, were  a  renewed  series  of  volcanic  eruptions  to  take  place  now, 
they  might  in  the  far  distant  future  be  thrown  together  with  those 
of  Miocene  date,  as  proofs  of  one  long  period  of  interrupted  volcanic 
activity,  just  as  we  now  group  the  igneous  rocks  of  the  lower 
Silurian,  or  of  any  other  geological  formation.  So  near  to  us,  in  a 
geological  sense,  are  those  latest  and  grandest  of  our  volcanic 
phenomena. 

Among  the  different  forms  assumed  by  our  igneous  rocks,  one'of 
the  most  interesting  and,  at  the  same  time,  most  full  of  difficulty, 
is  that  of  the  trap-dykes.  To  my  own  mind  there  are  few  parts  of 
the  geology  of  the  country  so  hard  to  understand  as  the  extravasa- 
tion of  the  thousands  of  dykes  by  which  the  north-western  portion 
of  this  island  is  so  completely  traversed.*  For  the  reasons  already 
assigned,  I  would  refer  the  leading  system  of  these  dykes  to  the 
same  geological  age  as  the  Tertiary  volcanic  rocks  of  the  north-west. 
Yet  we  find  them  rising  to  the  surface,  and  extending  for  leagues, 
to  a  distance  of  fully  200  miles  from  the  nearest  point  of  the  basaltic 
plateaux.  Did  they  reach  the  surface  originally  ?  If  so,  were  they 
connected  with  outflows  of  dolerite,  now  wholly  removed  by  denuda- 
tion ?  I  confess  that  this  supposition  has  often  presented  itself  to 
me  as  carrying  with  it  much  probability.  It  seems  to  me  milikely 
that  so  many  tliousaiuls  of  dykes  should  have  risen  so  high  as  the 
present  surfacio,  retaining  there  (as  shown  by  deep  mines)  much  the 
same  proportions  as  they  sliow  many  fathoms  down,  and  yet  that 
none  of  tliom  should  have  reached  the  surface  which  existed  at  the 
time  of  eruption.  I  regard  it  as  much  more  probable  that  some  of 
them,  at  least,  rose  to  daylight,  and  flowed  out  as  coulees,  even  over 
parts  of  the  south  of  Scotland  and  north  of  England,  where  all  trace 
of  such  surface  masses  has  long  been  removed.  Some  of  the  surface- 
masses  of  dolerite  in  these  districts  may  indeed  be  of  Tertiary  ago ; 
yet  the  proofs  which  the  great  Miocene  basaltic  plateaux  present  of 
enormous  denudation  are  so  striking  as  to  make  the  total  disappear- 
ance of  even  wide  and  deep  lava-currents  quite  conceivable. 

But  a  much  more  serious  difficidty  remains.  These  dykes,  as  a 
rule,  do  not  come  up  along  lines  of  fault,  yet  they  preserve  wonder- 
fidly  straight  courses,  even  across  fractured  and  irregular  strata. 
Each  dyke  retains,  as  a  rule,  a  tolerably  uniform  breadtli,  and  its 
sides  are  sharply  defined,  as  if  a  clean,  straight  fissure  had  been 
widened  and  filled  up  with  solid  rock.      More  than  this,  they  are 

^  Boue  felt  this  difficulty,  but  he  concciyed  that  the  fissures  had  been  filled  from 

above  by  masses  of  basalt,  erupted  at  different  points,  and  spreading  over  the  country, 

though  now  removed  by  deiv\iialvoT\.    He  says  : — "  Nous  croyons  infiniment  probable 

que  ces  filons  ont  tous  ct6  formfea  ^vi  mcTcvvi  \Ji.e.>T^m^\&^^\  'isa  courans  de  lave  daM 

ieur  marche],  raalgre  les  granCles  dc6\.t\it\Aoxv%  ^  e^\x«\u^  ^^\.\a  «vi^^'^i\<vs^^  ^\  <\5« 

rarement  il  y  en  a  eu  queU\uca-\iiia  (\>i\  oxv.1  (i\.feTOTi^\ia\sCVftia^«i\.^^^^^!isS^^^ 

manidres  bizarres." — Geol,  d'  JSco«m,  ^.  Til. 
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found  oatthig  across  large  faults  without  any  deflection  or  alteration. 
In  short,  no  kind  of  geological  stmctore,  no  change  in  the  nature  of 
the  rocks  traversed,  seems  to  make  any  difference  in  the  dykes. 
These  ran  on  in  their  straight  and  approximately  parallel  courses 
over  hill  and  valley  for  miles.  The  larger  faults  of  this  country 
tend  to  take  a  north-easterly  trend,  and  correspond  in  a  general  way 
with  the  strike  of  the  formations.  At  right  angles,  or  more  or  less 
obliquely  to  these,  are  numerous  faults  of  lesser  magnitude  which 
follow  roughly  the*  dip  of  the  rocks.  But  thou^  these  different 
systems  of  fissures  already  existed,  and,  as  we  might  suppose, 
woold  have  served  as  natural  pathways  for  the  escape  of  the  sub- 
terranean melted  rock  towards  the  suHiace,  the  latter  rose  through  a 
new  series  of  fractures,  often  running  side  by  side  with  those  of 
older  date.  How  were  these  new  fractures  produced,  and  how  is  it 
that  they  should  run  through  all  formations,  up  to  and  including  the 
older  parts  of  the  Miocene  basalts,  not  as  faults,  with  a  throw  on 
one  side,  but  as  dean  straight  fissures,  with  the  strata  at  the  same 
level  on  each  side?  I  do  not  pretend  to  answer  these  questions. 
Let  me  only  remark  that  had  the  trap-rock  been  itself  the  disrupting 
agent  it  would  have  risen  through  the  older  fractures  which  already 
eodsted  as  the  planes  of  least  resistance.  The  new  fissures  must  be 
assigned  to  some  far  more  general  force,  of  the  action  of  which  the 
trap  itself  furnishes  perhaps  additional  evidence. 

Another  feature  of  our  igneous  rocks,  deserving  more  special 
consideration,  is  the  occurrence  among  them  of  true  vents,  or  the 
sites  of  volcanic  orifices.  A  very  considerable  number  of  these 
vents  is  fiilled  up,  not  with  basalt,  dolerite,  or  other  melted  rock  (in 
which  cases  the  character  of  the  mass  as  occupying  an  old  vent  is 
apt  to  be  less  distinct),  but  with  a  coarse  agglomerate  consisting  of 
fragments  of  different  trap-rocks,  with  pieces  of  the  surrounding 
sedimentary  strata.  Such  vents  are  sometimes  not  larger  than  a 
dining  table.  In  many  cases,  where  the  material  filling  them  is  fine 
in  texture,  it  is  well  stratified ;  but  its  beds  are  on  end,  or  thrown 
into  different  inclined  positions.  The  strata  around  them  are  much 
indurated,  and  frequently,  perhaps  usually,  are  bent  sharply  down 
round  the  margin  of  the  vent,  as  if  the  ash  or  agglomerate,  firom 
contraction  or  otherwise,  had  sunk  and  pull^  the  adhering  strata 
down  with  it  A  careful  mineralogical  study  of  these  vents,  and  of 
the  strata  around  them,  would  doubtless  reward  the  observer  with 
the  detection  of  many  points  of  similarity  to  the  products  of  modem 
volcanos.  Instructive  sections  of  these  rocks  abound  along  the 
coast  line  of  Fife  and  East  Lothian,  and  they  occur  likewise  in 
Ayrshire. 

It  may  be  possible  eventually  to  arrive  at  some  approximate 
realization  of  the  form  assumed  by  the  surface  of  the  country  during 
snccessive  phases  of  volcanic  action.     There  are,  indeed,  indications 
that  the  eruptions  were  apt  to  occur  along  lines  of  \^i^^  ^^i^^^ . 
The   long  depression,  for  instance,  between  \iift  iaA!^D^3M[^^  «^^ 
Soatbem  Uplands  of  Scotland  continued  to  \>e.  >iS[ift  «\Xa  ^1  ^>»:^^ 
'olcanoB  during  the  Old  Bed  Sandstone  and  CaiVj^iwietoxja  ^«cNSito% 
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yet  the  high  grounds  on  either  side  seem  to  have  in  great  measnre 
escaped,  for  few  of  the  trap-beds,  or  of  the  "  necks,"  marking  the 
points  of  eruption,  have  as  yet  been  detected  there.  Again,  the 
Tertiary  baaalts  of  the  north-west  lie  in  a  long  hollow  (at  least  as 
old  as  the  Lias)  scooped  out  of  the  metamorphosed  Silurian  and 
Lauren tian  rocks.  In  these  instances  it  is  evident  that  the  numerous 
volcanic  orifices  were  gprouped  linear-wise. 

One  other  part  of  the  subject  I  would  allude  to  as  deserving 
of  inquiry.  There  seem  to  me  indications  that  looal  but  well-marked 
metamorphism  and  the  extravasation  of  syenitic  and  granitic  rocks 
have  taken  place  in  connection  with  some  of  our  most  recent  volcanic 
phenomena.  In  Skye,  for  example,  as  first  pointed  out  by  Maocul- 
loch,  the  Lias  limestones  are  much  altered  and  pierced  by  masses  of 
syenite,  which  is  in  some  places  a  true  granite.  This  crystalline 
rock  must  have  been  erupted  after  the  deposition  of  the  middle 
Oolitic  rocks,  for  it  disrupts  and  sometimes  overlies  them.  It  is 
manifestly  connected  with  the  trappean  plateaux  and  dykes  of  that 
region.  Southwards  in  Mull,  masses  of  syenite  of  a  like  kind 
are  found  in  the  heart  of  the  great  Tertiary  basalts,  and  these  basalts 
show  there  a  marked  change  in  texture  and  aspect,  as  if  they  had 
been  more  or  less  metamorphosed.  Still  further  south  lies  the 
granite  of  Arran,  which  is,  at  least  in  part,  of  later  date  than  the 
lower  Carboniferous  rocks,  for  these  are  pierced  by  it  In  and 
around  it,  as  is  well  known,  there  is  a  profusion  of  trap-dykes 
like  tliose  of  Skye  and  ]\Iull.  This  association  of  syenite  or  granite 
with  hundreds  of  dykes,  or  with  vast  piles  of  basalt,  deserves  to  be 
worked  out  carefully  in  the  field.  It  will,  doubtless  be  found  to 
furnish  additional  data  towards  elucidating  the  origin  of  granite,  and 
even  perhaps  some  portion  of  the  still  obscure  subject  of  metamor- 
phism. 

In  concluding  these  somewhat  desultory  remarks,  let  me  add  that 
I  have  brought  this  subject  under  the  notice  of  the  Section  with  tlie 
view  of  indicating  a  field  of  research  in  British  geology  where  it 
appears  to  me  that  much  remains  to  be  discovered,  and  where  the 
labourers  are  but  few.  Tliere  was  indeed  a  time,  still  within  the 
nxjollection  of  some  of  our  older  members,  when  the  igneous  rxx^ks 
of  this  country  received  a  much  larger  share  of  attention  than  they 
do  now.  After  they  had  ceased  to  furnish  material  for  the  battles  of 
the  Vulcanists  and  Plutouists,  they  continued  to  be  studied  by  able 
observers,  more  especially  in  Scotland,  where  they  attain  their 
greatest  prominence.  Foremost  were  the  names  of  MacculUxjh, 
Jameson,  and  Boue,  who,  with  their  associaics  and  disciples,  worked 
long  and  well  until  they  had  given  to  the  igneous  rocks  of  this 
country  an  European  reputation.  Since  their  days,  however,  this 
branch  of  tlie  science  seems  in  this  country  to  have  gone  saiily  out 
of  fashion.  De  la  Beche,  Murchison,  Sedgwick,  Ramsay,  and  others, 
hiYVi  indeed  furnished  exceVVeoi  \ll\i8trations  of  the  geology  of 
(//Cerent  parts  of  the  cownVrj  \N\vct^  NvA^rssc^vi  t^^s^&  ^sSo^vi^xd.  But 
apart  from  local  or  descT\vtvve  ^eo\o^,\\VO^^V^^^iftfc^^^^^^^^^ 
in  the  investigation  of  oux  xo\ca.m^  togY&. 
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As  a  result  of  this  neglect,  the  nomenclatare  of  this  portion  of 
British  geology  has  been  virtually  at  a  stand  for  about  half  a 
century.  While  so  much  has  been  done  in  this  respect  by  chemists 
and  geologists  abroad,  we  are  but  little  further  forward  than  when 
the  great  outlines  of  the  subject  were  sketched  long  ago  by  the  early 
leaders  in  the  science.  The  same  vague  names,  the  same  confused 
and  defective  arrangement,  the  same  absence  of  careful  chemiccd  and 
mineralogical  analysis,  so  excusable  in  the  infancy  of  the  science, 
still  disfigure  our  geological  writings  and  even  the  best  of  our 
geological  collections.  Field-geologists  must  be  content  to  bear 
their  share  of  the  blame,  yet  it  is  not  from  their  hands  that  the 
needed  reform  is  mainly  to  be  looked  for.  They  can  do  but  little 
till  chemistry  comes  to  their  aid  with  infonnation  regarding  the  com- 
position of  the  rocks  which  they  investigate,  and  the  extent  to  which 
the  nomenclature  adopted  in  oflier  countries  can  be  applied  in  their 
own.  Surely  the  time  must  come  ere  long  when  it  will  bo  deemed  a 
task  worthy  of  years  of  long  and  patient  research  to  work  out  the 
nature  and  history  of  the  volcanic  rocks  of  this  country.  Such  a  task 
will  not  be  the  work  of  merely  a  single  observer.  It  will  require 
the  labour  of  the  geologist  skilled  to  glean  the  data  that  can  only  be 
gathered  in  the  field,  and  of  the  chemist,  who,  aided  and  guided  by 
these  observations,  shall  seek  to  determine  the  composition  of  the 
different  igneous  rocks,  and  the  relation  which  in  this  respect  they 
bear  to  the  rocks  of  other  regions,  and  to  the  products  of  modem 
volcanos.  But,  whether  distant  or  near,  the  day  will  doubtless 
arrive  when  we  shall  be  able  to  connect  into  one  story,  as  far  at 
least  as  our  fragmentary  records  will  permit,  the  narrative  of  the 
varied  volcanic  eruptions  which  from  early  geological  times  have 
taken  place  in  the  British  Islands,  and  to  link  that  chronicle  with 
the  long  history  of  volcanic  action  over  the  globe. 


THE    CHEMISTRY   OF   THE    PRIMEVAL    EARTH. 

By  referring  to  page  432  of  the  September  Number  of  the  Geo- 
logical Magazine  it  will  be  seen  that  every  effort  was  made  on  the 
part  of  the  Editors  to  furnish  as  complete  a  list  of  corrections  as  possible 
of  Dr.  T.  Sterry  Hunt's  Lecture,  which  appeared  in  August  last.  On 
August  27th — the  Magazine  having  gone  to  press — we  received  the 
subjoined  letter  from  Dr.  Hunt,  which  we  publish  intact,  only 
omitting  those  errata  which  are  already  noticed  in  our  last  Number. 
We  are  glad  Dr.  Sterry  Hunt  does  the  short-hand  writer  the  justice 
to  state  that  ho  is  doubtless  a  competent  reporter,  and  has  in  most 
cases  reproduced  his  language  with  fidelity, — the  errata  being  for  the 
most  part  obvious  to  tlie  scientific  reader,  and  that  they  do  not  in 
any  way  affect  his  argument,  all  the  points  of  which  may  bo  wOklL 
enough  imderstood  from  the  report.  "Wo  caivTio\>,  \iQr«ejs^x,  ^j^^<^ 
with  Dr.  Sterry  Hunt  in  considering  the  aba\nrabct,  >N\i\^  ^^<5ax<^ 
In  the  Chemical  News  of  June  27tli,  supexiOT  to  ^Xie^^erji^aXX^x^V^'s?^' 
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faulty  though  it  be— which  appeared  in  the  Osolooioai.  Hagaziiii 
for  August  last. — Edit. 

To  the  Editor  of  Hie  Gsolooioal  Haoazinb. 

Sir, — ^In  the  number  of  your  Maoazink  for  August  appean  a 
report  of  a  lecture  delivered  by  me  at  the  Royal  Institution  on  the 
dlst  of  May,  on  the  Chemistry  of  the  Primeval  Earth.  It  is  there 
described  as  "  a  full  report  ta^en  down  verbatim  in  short-hand,  and 
now  printed  for  the  first  time."  For  the  sake  of  yonr  numeroni 
readers  I  regret  that  this  report,  disfigured  by  many  errors,  should 
ha^e  appeared  in  the  pages  of  the  Geolooioal  Maoazink.  When, 
moreover,  I  am  aware  that  those  who  counselled  its  publication  were 
aware  that  I  had  preferred  to  substitute  for  it  a  carefully  revised 
one,  prepared  from  this  short-hand  report,  together  with  my  own 
brief  notes  containing  the  heads  of  my  extempore  lecture,  I  can 
but  feel  that  the  proceeding  was  inconsiderate  and  unjust  alike  to 
the  lecturer  and  to  your  readers.  This  revised  report,  as  many  are 
aware,  has  already  appeared  in  the  proceedings  of  the  Boyal 
Institution,  and  also  in  the  Chemical  News  of  June  27th^  where  it  is 
expressly  stated  that  it  is  the  report  revised  by  the  author. 

The  short-hand  writer  is  doubtless  a  competent  reporter,  and  has 
in  most  cases  reproduced  my  language  with  fidelity ;  but,  especially 
in  the  more  technical  portions,  has  fallen  into  numerous  errors,  for 
the  most  part  obvious  to  the  scientific  reader.  These,  with  one  or 
two  little  omissions,  do  not  in  any  way  in  fact  affect  my  argument ; 
all  the  points  of  wliich  may  be  well  enough  understood  from  the 
report  when  corrected  as  below,  as  the  reader  may  assure  himself 
by  comparing  it  with  my  revised  report  in  the  proceedings  of  the 
Royal  Institution,  and  in  the  Chemical  News. 

I  subjoin  a  list  of  errata^  which  will  show  some  of  the  mistakes 
into  which  the  rei>orter  has  fallen — in  the  report  published  in  your 
Magazine  of  August : — 

On  page  361. — The  six  lines  from  line  25,  beginning  with  *'  Messrs.  Hopkins  and 
Fairbairn,"  present  an  unintelligible  confusion,  in  reproducing  my  statement  that 
these  gentlemen  had  shown  pressure  to  augment  the  fusing  point  of  such  bodies  m 
contract  in  solidifying,  and  that,  as  wc  might  suppose,  the  solidification  of  the  earth 
to  commence  at  the  centre,  the  temperature  there  would  not  be  aboTe  that  of 
congelation. 

Page  361,   line  30,  af/<r  "increase"  read  *^ of  temperature." 
„       „       „     43,  for  **  first  few  metals  "  read  *'  elements." 
„     362,     „     32,  before  "  gases  "  read  •'  acid." 
„     363,     „      2,  for  "whole  of  the  affinity  of  the  acid  was "  read  " whole  of  the 

acids  were." 
„     364,     „      6, /o^  "whole"  read  "most."     It  is  obvious  that  dolomite  and 

gypsum,  together  with   numerous  silicated  rocks,  such  ai 
steatite  and  serpentine,  of  which  I  have  elsewhere  maintained 
the  a(|ueous  and  chemiciil  origin,  are  excluded. 
I)       »»       »     39,  for  "  their  hands  "  read  "  at  hand." 

Trusting  that  you  will  do  me  the  justice  to  insert  the  above 
remarks  and  correctioiiB,  I  remain,  Sir, 

^«va  ^^diftut  Rervant, 
^itgrusl  24M,  1867.  "^^  '^'^^^^-L ^x.^. 
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BOULDER-CLAT  AND  DRIFT  OP  NORFOLK  AND  SUFFOLK,  AND 
ON  THE  NORTH  SIDE  OF  THE  THAMES  VALLEY. 

To  ike  Editor  of  the  Geological  Magazine. 

Sib, — ^It  is  a  pity  that  Mr.  Maw  should  mix  up  doubts  as  to  the 
age  of  the  Boulder-clay  capping  Gorton  Cliff  with  those  as  to  the 
age  of  the  Cromer  beds.  If  there  is  one  question  connected  with 
the  Drift  free  from  doubt,  it  is  the  identity  of  the  capping  clay  of 
Corton  with  the  Boulder-clay  of  High  Suffolk ;  and  no  one  would,  I 
feel  sure,  be  more  ready  to  admit  this  than  Mr.  Maw  himself,  if  he 
examined  the  country  between  Corton  and  High  Suffolk.  With  the 
beds  of  the  Cromer  coast,  however,  the  case  is  quite  the  reverse ; 
for  the  features  displayed  by  the  north  and  north-east  of  Norfolk 
are  so  excessively  perplexing,  that  I  should  desire  to  pay  respect  to 
the  views  of  any  one  as  to  the  structure  of  this  part,  however  much 
they  differed  from  what  I  believed  to  be  the  tniUi,  and  especially  to 
those  of  so  courteous  an  opponent  as  Mr.  Maw ;  but  that  gentleman 
does  not  seem  to  be  aware  that  the  physical  formation  of  the  country, 
apart  from  any  geological  question,  is  entirely  at  variance  with  the 
diagram  illustrating  his  paper, — ^the  whole  of  the  land  between  the 
Boulder-clay  country  of  High  Norfolk  and  Suffolk,  and  Cromer, 
being  (except  where  the  valleys  of  the  Yare  and  Bure  cut  through 
it)  one  continuous  table  land  :  and,  although  the  elevations  are  not 
given  in  the  map,  the  country  behind  Cromer  and  Sherringham 
cannot,  I  imagine,  be  any  lower  than  the  High  Suffolk  country  from 
which  Mr.  Maw  starts  in  his  diagram.  Another  error  of  fact  into 
vrhich  he  has  fallen  is 'that  of  confounding  my  views  with  those  of 
Mr.  Gunn.  The  red  loam  at  the  base  of  Corton  Cliff,  which  Mr. 
Gunn  calls  the  "Lower  Boulder-clay,"  and  identifies  with  the 
Cromer  Till,  I  regard  as  the  mud  deposit  overlying  that  Till  called 
by  Sir  ClArles  Lyell  the  "  contorted  drift."  Mr.  Gunn  finds  his 
Upper  and  Lower  Boulder-clays  in  the  Cromer  and  Hasboro'  cliff 
sections,  whereas  I  do  not  recognize  any  portion  of  the  Upper 
Glacial  (and  but  very  little  of  the  base  of  the  Middle)  along  the 
whole  twenty  miles  line  of  cliff  from  Hasboro*  to  Wey bourne.  Mr. 
Gnnn  further  seems  disposed  to  identify  his  "  laminated  beds"  with 
the  Chillesford-clay,  whereas  I  cannot  discover  their  geological 
existence,  and  regard  them  as  only  the  easterly  modification  of  the 
Weyboume  sand.  Immediately  upon  the  distribution  (in  July, 
1866)  of  my  small  map  of  the  East  of  England  Drift,  and  remarks 
in  explanation,  Mr.  Harmer,  of  Norwich,  took  up  the  task  of  map- 
ping geologically  the  beds  from  the  Crag  upwards  in  the  Ordnance 
sheets  of  that  part  of  Norfolk  which  contain  the  principal  drift 
deposits.  Much  time  must  of  course  elapse  before  such  a  labour  can 
be  completed,  or  even  put  in  an  intelligible  shape,  although  I  hope 
nothing  may  prevent  his  eventually  doing  so.  I  mention  this 
because,  having  been  furnished  with  all  his  results  as  \v&  Vssvs^  ^'^<^- 
oeeded,  and  visited  with  him  from  time  U>  iVm!^  «2\  \>Dl'^  ««cJCv2»tv^  <2?l. 
importance  met  with,  nothing  has  yet  txanBpixejii  ttoxcL  >i>aR;Ta  Vo  ^^-^ 
that  the  viewa  of  structure  adopted  by  me   ate  Va.  «»l  Ta»^K6 
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degree  erroneous.  Some  modifications — not  affecting,  however,  the 
main  points  of  structure — I  perceive,  will  have  to  be  made,  especially 
the  absence  of  the  Middle  Glacial  sands  in  the  north-west  part  of 
central  Norfolk,  and  the  presence  there  of  extensive  Post-glacial 
gravels;  and  I  think  it  not  improbable  that  the  Till  of  Cromer, 
which  in  the  structural  section  given  by  me  in  the  22nd  volume  of 
the  Quarterly  Journal  of  the  Geological  Society,  is  shown  as  occupying 
the  same  position  of  inferiority  to  the  contorted  drift  as  that  pos- 
sessed by  the  Chillesford  clay,  although  necessarily  for  want  of 
connexion  along  the  line  of  section  distinguished  by  a  separate  letter, 
may  prove  to  be  an  expansion  of  that  clay  itself.  It  is  a  step, 
however,  gained,  that  one  point,  for  which  I  have  long  contended,  is 
now  admitted  to  bo  correct  by  my  principal  opponent,*  viz.  the 
superiority  of  the  Chillesford  shell-bed  to  the  Fluvio-marine  Crag; 
and  that  the  identity  which  I  jwinted  out  between  this  bed  and  the 
UpjKir  C-rag  of  Mr.  Taylor,  has  now  received  the  assent  of  Mr. 
Taylor,  Mr.  Gunn,  and  Mr.  Maw. 

Perliai)8  j-ou  will  permit  me  to  observe,  in  reference  to  Mr.  Daw- 
kins*  letter  respecting  tlie  Boulder-clay  of  Havering,  that  if  by  the 
phrase,  *'on  the  southern  side  of  the  range  of  heights  that  form 
the  northern  boundary  of  the  Tliames  Valley,"  he  means  to  imply 
that  the  Boulder-day  lies  in  the  valley  of  the  Thames,  I  demur 
wholly  to  such  an  implication.  The  patdi  at  Havering  (as  Mr. 
Dawkins  knows)  is  sliowii  in  my  survey  map,  placed  in  the  library 
of  the  (reolo;^i(ral  Society,  and  its  position  illustrated  by  section.^  It 
may  bo  seen  from  tlio  map  and  soetions  that  the  heights  of  the 
north  side  of  the  Thames  Valley  are  formed  of  Bagshot  Siind  and 
Boulder-clay  toi^other  (the  latter  having  taken  the  place  of  the 
former,  and  of  the  uppermost  part  of  the  Tjondon  clay),  and  that  the 
northern  valley  slojjc  luus  l)oon  cut  down  from  these  two  formations 
indiiforeutly  ;  so  that,  instead  of  the  Bouldcr-clay  at  Havering  lying 
on  the  soutliom  side  of  the  height*,  it  is  essentially  a  part  of  those 
heights  themselves. — I  am,  Sir,  your  obedient  servant, 

Searles  V.   AfVoOD,    JUN. 

imiTISU  FOSSIL  CORALS. 
To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir, — The  generic  name  of  the  Carl>oniftMX)usconils,  formerly 
confounded  with  AutopltyUnmy  should  be  Cyclojjltylhnn,  not  Ctfclocyathttt 
(see  (iEOL.  Mag..  September,  18G7,  p.  41G).  There  is  au  en*or  in 
my  monop-aiih  of  the  I.iassio  Corals,  wliich  makes  Trochocyathui 
Mooreiy  JaI.  and  H.,  stand  in  the  place  of  Thecocyathus  Moorei, 
Ed.  and  II.  As  these  errors  may  give  rise  to  much  bewilderment 
will  you  kindly  insert  this  note.  Yours  truly 

P.  Martin  Ddxcas. 

September  18M,   1867. 

'  Fisher,  Quar.  Joum.  Geol.  Soc,  Vol.  XTiii.  p.  175. 

*  See  uLso  Section  ISo.  4  o(  m^-  \\a^cr  in  the  forthcominfi;  numher  of  the  Quart«-W 
Journal  of  the  GcologicaV  V50ciel>},aLn!i\v)\A\\.^,b'\,Ql\£aGiiQL0QicAL  A1aqazx>x 
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Tedi  Editob  begs  to  assure  sach  of  the  public  as  will  kindly  interest 
themselves  in  the  matter,  that  the  Saint  Pauls  Magazine  is  not  esta- 
blished on  any  rooted  and  matured  conyiction  that  such  a  periodical 
is  the  great  and  pressing  want  of  the  age.  He  believes  that  the 
spirited  proprietors  of  the  work  are  actuated  by  a  belief  that  the 
undertaking  may  be  made  successful  and  commercially  profitable 
to  themselves  by  a  liberal  expenditure  of  capital,  and  by  zeal  and 
eare  on  their  part.  He  thinks  that  the  writers  who  are  joined  with 
himself  in  the  work  have  undertaken  their  tasks  with  a  double 
fiseling, — ^that  the  labourer  is  worthy  of  his  hire, — and  that  he  will 
ho  fcmnd  worthy  of  praise,  also,  if  his  work  be  well  done.  He 
is  sware,  also,  that  he  will  have  some  with  him  whose  olgect  it 
win  be  to  find  a  vehicle  for  the  expression  of  the  ideas  with  which 
they  are  laden.  For  himself,  he  can  say,  that  in  becoming  the  Editor 
of  a  new  magazine  it  is  his  object  to  work  in  his  profession  as  a 
mail  of  letters,  successfully, — with  credit  to  himself,  if  it  may  bo 
possible, — and  with  soma  advantage,  if  that  also  may  be  possible,  to 
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those  increuBiug  UiouHauds  of  readers  whom  the  progress  of  education 
is  producing.  The  Saint  Pauls  Magazine  is  not  started  because  another 
special  publication  is  needed  to  satisfy  the  requirements  of  the  reading 
world,  but  because  the  requirements  of  the  reading  world  demand 
that  there  shall  bo  many  such  publications  to  satisfy  its  needs. 

Those  who  are  disposed  to  speak  ill  of  the  magazines  of  the  day 
are  apt  to  say  that  they  are  made  up  of  novels  and  padding ; — ^that 
they  are  bought  chiefly  for  the  sake  of  the  novels  which  they  contain, 
and  that  the  other  articles  are  written  with  the  mere  purpose  of  filling 
up  a  coi*tain  number  of  pages,  and  are  thrown  in  as  a  make-weight. 
'J'hey  who  hold  this  opinion  can  hardly  have  looked  very  closely  at  the 
work  which  the  editors  and  writers  of  our  magazines  have  produced. 
\Vc  have  hardly  now  living  among  us  one  or  two  whose  names 
uro  great  in  literature,  who  have  not  added  something  to  the 
periodical  literature  of  the  day.  The  padding  of  which  many  among 
us  speak  so  lightly  has  been  provided  for  us  by  such  caterers  is 
Sydney  Smith,  Wilson,  Macaulay,  Thomas  Hood,  Whewell,  Garlyle, 
Thackeray,  Tennyson,  Mrs.  Browning,  Bulwcr,  Dickens,  Fronde, 
Lewes,  Stanley,  Tyndal,  Huxley,  Buskin,  Arnold,  and  a  long  list 
of  others  whose  names  will  soon  be  not  less  honourably  known  than 
those  which  have  been  mentioned.  None  but  they  who  have  observed 
very  clearly  what  has  been  going  on  can  be  aware  how  many  sub- 
jects in  art,  in  social  life,  in  politics,  in  public  conduct,  in  criticism, 
in  law,  in  morals,  in  religion,  and  in  science,  have  been  discussed, 
ventilated,  and  turned  into  public  property  in  the  pages  of  magazines, 
— which  never  would  have  been  so  discussed,  which  could  not  pos- 
sibly have  reached  so  wide  a  public,  had  they  who  wrote  upon  them 
been  too  proud  to  descend  into  the  arena  of  a  monthly  periodical 
A  novel  will  be  padding  with  one  reader,  dissertations  on  Geist  to  a 
second,  and  inquiries  into  the  utility  and  justice  of  trades*  unions  to 
a  third.  We  cannot  all  assimilate  the  same  food,  and  vfe  are  generally 
disposed  to  think  but  little  of  the  dish  which  we  do  not  ourselves 
relish.  **  Don't  have  any  poetry,"  says  one  eager  adviser.  "  You  may 
put  in  what  you  like,  so  that  you  steer  clear  of  politics,"  says  another 
who  is  quite  certain  of  the  results  of  his  own  experience.  "  Confine 
yourself  to  novels  and  syllabubs.  The  world  does  not  want  to  be 
taught  wisdom  by  you,"  is  the  dictum  of  a  third.  **  Get  your  padding 
cheap,"  says  a  fourth,  **  because  no  one  ever  reads  it."  I  will  take  none 
of  their  counsels.  If  a  poet  will  send  us  his  poetry,  it  shall  certainly 
be  used.  We  will  be  political  if  we  are  anything.  Novels  we  will 
have  and  syllabubs,  but  will  not  believe  that  our  guests  will  be  con- 
tent with  no  other  dishes  at  the  banquet.  And  wo  certainly  will 
willingly  get  no  cheap  padding,  believing  that  that  which  we  shall 
produce  will  be  read  if  that  which  we  produce  be  worth  the  reading. 

There  is  certainly  no  settled  conviction  in  the  minds  of  any  of  ns, 
proprietors,  contributors,  or  editors,  that  a  Saint  Pauls  Maoazinb  is 
the  one  great  want  oi  ihe  vx^e,  and  that  the  creation  of  such  a  periodi- 
ca] is  the  last  and  greulest  ciioiX.  Tifc<i.^'s»^iKt^  Vcixasska  U\o  country  glide 
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saccesBftdly  through  the  remaining  years  of  the  present  century.  But 
not  the  less  have  we  all  an  intention  and  settled  purpose  of  our  own. 
Though  we  are  thus  modest  in  repudiating  any  intention  of  filling  up 
a  manifest  gap,  we  are  desirous  of  assuming  an  idiosyncrasy,  of  walk- 
ing in  a  certain  defined  path,  and  of  earning  a  character  for  special 
merits.  Among  our  brethren  who  are  still  in  their  early  infancy, — 
though  of  course  they  are  all  older  than  ourselves, — some  have  declared 
their  pm-pose  of  tripping  along  ever  upon  the  light  fantastic  toe,  believ- 
ing it  to  be  their  mission  to  amuse  rather  than  to  instruct ;  while  others 
have  marched  foi*i;\'ard, — one  other  at  any  rate  has  done  so, — with  the 
steady  gait  of  self-conscious  information,  professing  to  be  instructive 
and  daring  to  be  grave.  Here  we  shall  endeavour  to  unite  the  two. 
We  hope  to  conciliate  the  graver  sisters,  but  shall  not  attempt  to  do  so 
by  turning  up  om*  noses  at  any  laughter-loving  Muse. 

There  has  of  late  apparently  come  up  an  idea  that  as  politics  are 
by  consent  banished  from  certain  meetings, — committee-rooms,  dinner- 
parties, and  other  gatherings  of  men  which  are  assembled  for  purposes 
especially  non-political, — therefore  should  the  subject  also  be  banished 
firom  the  pages  of  all  periodical  literature  which  is  not  produced  with 
the  express  and  primary  object  of  disseminating  political  feelings, — as 
IB  the  case  with  newspapers.  The  Editor  here,  who  is  attempting  to 
describe  and  not  to  puff  the  magazine  which  he  hopes  to  make  accept- 
able to  a  portion  of  iiie  public,  by  no  means  intends  to  censure  those  of 
hie  brethren  who  have  been  actuated  by  this  idea.  He  simply  states 
that  such  is  not  his  idea  in  reference  to  this  new  venture.  He  and  his 
friends  who  will  work  with  him  intend  to  be  political, — thinking  that 
of  all  the  studies  to  which  men  and  women  can  attach  themselves,  that 
of  politics  is  the  first  and  the  finest, — and  remembering  also  that  in 
former  days  politics  were  not  avoided  by  those  periodical  publications 
which  found  most  favour  in  the  estimation  of  the  public. 

It  may  be  boldly  asserted  that  no  magazine  could  live  at  present 
that  refused  to  regale  its  friends  from  month  to  month  with  at  least  or.e 
serial  tale,  and  that  the  magazine  which  trusts  to  two  such  works  will 
fare  better  than  its  neighbour  which  trusts  only  to  one.  The  preaching 
of  the  day  is  done  by  the  novelist,  and  the  lessons  which  he  teaches 
arc  those  to  which  men  and  women  will  listen.  Such  was  not  the  cose 
fifty  years  ago,  when  Scott,  though  still  unknown,  was  in  his  prime  ; — 
it  was  not  the  case  thirty  years  ago,  when  Bulwer  and  Disraeli  and 
James  and  Ward  had  already  become  popular  as  masters  of  fiction, 
and  when  Dickens  was  commencing  his  career.  Novels  were  indeed 
read,  but  were  not  a  necessity  in  every  household  as  they  are  now. 
Kor  can  any  one  say  that  the  novelist  will  still  be  the  preacher  of  the 
day  when  thirty  years  more  shall  have  passed  over  us.  The  poet 
may  then  be  in  the  ascendant, — or  more  probably  the  writer  of  the 
scientific  essay  ;  or  it  may  be  that  the  bookseller  of  the  day  will  find 
a  volume  of  sermons  from  the  pen  of  some  eloquent  divine  to  be  the 
stock  that  moves  itself  most  quickly  from  his  shelves.  Such  has  been 
the  case,  and  may  be  the  case  again.     Ii\  the  me^c(i\Am!^)  ^"^  Yi.^ij^.^T 


of  the  magazine  of  to-day  most  provide  for  the  readen  of  the  day 
that  class  of  literary  food  which  IJiey  require. 

It  is  not  prohahle  that  this  present  Editor  Bhould  foel  himself  called 
upon  to  quarrel  with  the  pnhHc  taste  in  this  respect.  It  has  been  Ui 
fanmhle,  bnt  not  unpleasant  task,  as  a  num  of  letters,  to  sing,  in  prose, 
long  love-ditUes  for  his  readers,  and  he  has  song  them  till  the  singiiig 
of  them  has  become  a  second  nature  to  him.  He  has  now  pot 
together  another,  which  he  will  warble  forth  from  month  to  month,^ 
a  ditty  not  indeed  composed  wholly  of  love-strains ;  a  slight  stoiy,  in 
which  he  has  attempted  to  describe  how  love  and  ambition  between 
them  may  canse  the  heart  of  a  man  to  vacillate  and  make  his  eondiwt 
imsteady.  His  hero  is  not  very  heroic,  and  his  readers,  should  he  be 
happy  enongh  to  find  them,  will  be  lifted  into  no  heaven  of  admirstkm 
or  of  wrath  by  the  virtoes  or  by  the  vices  of  their  new  acquaintances. 

Bat  the  Editor  of  the  Saimt  Pauls,  shonld  he  fidl  with  this  8li|^ 
and  oft-tonched  string  of  his  own,  has  another  cord  to  his  bow  inth 
which  he  thinks  that  he  mM  not  flEul.  He  has  called  a  lady  to  his 
aid ;  and  finding  what  his  friend  has  done  for  him,  he  thinks  thai  he 
may  with  confidence  invite  those  who  may  take  up  the  first  nnmber 
of  this  new  magazine  to  read  on  and  leam  how  in  the  small  Tnotk 

town  of  D **  All,'* — among  young  and  old, — ^was  done  **  For 

Greed,'* — how  all  was  done  for  greed,  and  naught  was  done  for 
love.  If  there  be  those  who  wish  to  leam  how  our  nei^boon  live, 
— ^not  in  thoir  bright  capital  which  most  of  us  know,  not  in  that 
neighbouring  province  of  Normandy  which  has  lately  been  brought  so 
pleasantly  close  to  us  by  another  lady  novelist, — but  down,  fax  away 
from  Paris,  in  a  little  town  and  its  neighbouring  communes ;  how  life 
goes  on  among  their  poor  gentry  and  rising  men  of  local  importance, 
ttie  Editor  will  confidently  invite  those  who  are  thus  curious  to  read 
the  story  which  he  now  offers  to  them. 

Of  other  subjects  fitting  for  the  pages  of  a  magazine,  who  can  give  a 
list,  or  set  a  term  to  them  ?  What  matter  may  not  be  discussed  with 
profit  and  delight  if  the  mind  of  the  writer  be  fall  and  his  hand  be 
light  ?  No  human  body,  no  human  mind,  can  indeed  be  sustained  by 
padding.  But  let  us  change  only  one  letter,  and  we  have  a  usefd, 
forinaceous,  savoury,  and  solid  food  before  us,  of  which  men  and 
women  with  good  digestions  and  strong  appetites  most  frequently 
delight  to  partake.  It  shall  be  our  effort  here  to  see  that  our  literary 
pudding  be  not  often  reduced  to  the  quality  of  literary  padding, 
either  by  badness  of  the  material  or  by  fault  in  the  cooking. 
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L — On  Bbegoiatkd  Formations. 

Bj  John  Busxiir.  Esq.,  F.G.S. 

(PLATE  XX.) 

(CoNTnnrBD  from  thb  August  Number,  p.  339). 

« 

I  WROTE  the  first  of  these  papers  more  with  a  view  of  obtaining 
some  help  in  my  own  work  than  with  any  purpose  of  carrying 
forward  the  discussion  of  the  sabject  myself.  But  no  help  having 
been  given  me,  I  must  proceed  cautiously  alone,  and  arrange  the 
order  of  my  questions ;  since,  when  I  have  done  my  best  as  care- 
fully as  I  can,  the  papers  will  be  nothing  but  a  series  of  suggestions 
for  others  to  pursue  at  their  pleasure. 

Let  me  first  give  the  sense  in  which  I  use  some  necessary  words : 

1.  Supposing  cavities  in  rocks  are  produced  by  any  accident,  or 
by  original  structure  (as  hollows  left  by  gas  in  lava),  and  after- 
wards filled  by  the  slow  introduction  of  a  substance  which  forms  an 
element  of  the  rock  in  which  the  cavities  are  formed,  and  is  finally 
present,  in  the  cavities,  in  proportion  to  its  greater  or  less  abundance 
in  the  rock  ;  I  call  the  process  **  secretion." 

2.  But  if  the  cavities  are  filled  with  a  substance  not  present  (or 
not  in  sufficient  quantity  present),  in  the  surrounding  rock,  and 
therefore  necessarily  brought  into  them  from  a  distance,  1  call  the 
process,  if  slow,  "  infiltration"  ;  if  violent,  "  injection." 

It  is  evident  that  water  percolating  a  rock  may  carry  a  substance, 
present  in  the  mass  of  it,  by  infiltnition,  into  the  cavities,  and  so 
imitate  the  process  of  secretion.  But  there  are  structural  diflTerences 
in  the  aspect  of  the  two  conditions  hereafter  to  be  noticed.  The  ex- 
istence of  permanent  moisture  is  however  to  bo  admitted  among 
conditions  of  secretion;  but  not  of  fluent  moisture,  introducing 
foreign  elements. 

3.  If  a  crystalline  or  agatescent  mass  is  formed  by  addition  of 
successive  coats,  I  ccdl  the  process  **  accretion." 

4.  But  if  the  crystalline  or  agatescent  mass  separates  itself  out  of 
another  solid  mass,  as  an  imbedded  crystal,  or  nodule,  and  then, 
within  its  substance,  divides  itself  into  coats,  I  call  the  process 
"concretion."  The  orbicular  granite  of  Elba  is  the  simplest  instance  I 
can  refer  to  of  such  manifest  action ;  but  aW  ct'^^XaXs,  ^Ra^Xwt^ 
equally  through  a  solid  enclosing  paste,  1  t^iaW  ca\N.  ^^  o^orciRX^^Rk'''* 
crvBtah,  as  opposed  to  those  which  are  conBltwcl^^  Vti  it^ifcviot^  ^^  ^'^ 
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a  liquid  or  vapour  in  cavities  of  rocks,  and  which  I  shall  caU 
"  accrete." 

The  fluor  nodules  of  Derbyshire,  and  amethystine  nodules  of 
some  trap  rocks,  present,  in  their  interiors,  the  most  beautifnl 
phenomena  of  concrete  crystallization,  of  which  I  hope  to  give 
careful  drawings. 

It  is  true,  as  I  said  in  the  last  paper,  that  these  two  processes  are 
perpetually  associated,  and  also  that  the  difference  between  them  is 
sometimes  only  between  coats  attracted  and  coats  imposed.  A  small 
portion  of  organic  substance  will,  perhaps,  attract  silica  to  itself,  out 
of  a  rock  which  contained  little  silica  in  proportion  to  its  substance ; 
and  this  first  knot  of  silica  will  attract  more,  and,  at  last,  a  large 
mass  of  flint  will  be  formed,  which  I  shoidd  call  "  concrete ;"  but  if 
a  successive  overflowing  of  a  silicious  spring  had  deposited  succes- 
sive layers  of  silica  upon  it,  I  should  call  it  "  accrete."  But  the 
resemblance  of  the  two  processes  in  such  instances  need  not  inter- 
fere with  the  clearness  of  our  first  conception  of  them ;  nor  with 
our  sense  of  the  firm  distinction  between  the  separation  of  a  solid 
mass,  already  formed,  into  crystals  or  coats  in  its  interior  substance, 
and  the  increase  of  crystalline  or  coated  masses  by  gradual  impo- 
sition of  new  matter. 

Now  let  me  rc-state  the  scope  of  the  questions,  for  the  following 
out  of  which  I  want  to  collect  materials  : — 

I.  I  suspect  that  many  so-called  "  conglomerates"  are  not  conglo- 
merates at  all,  but  concretionary  formations,  capable,  finally,  of 
complete  mechanical  separation  of  parts ;  and  therefore  that  even 
some  states  of  apparently  rolled  gravel  are  only  dissc^lutions  of 
concretionary  rock. 

Of  course,  conglomerates,  in  wliich  the  pebbles  are  fragments 
of  recognizable  foreign  rocks,  are  beyond  all  possibility  of  chal- 
lenge ;  as  also  tliose  in  which  the  nodules  could  not,  by  any  chemis- 
try, have  been  secreted  from  the  surrounding  mass.  But  I  have  in 
my  hand,  as  I  write,  a  so-called  ''conglomerate"  of  red,  rounded,  flint 
"pebbles,"  much  divided  by  interior  cracks,  enclosed  by  a  finely 
crystallized  quartz  ;  and  I  am  under  the  stmngest  impression  that 
the  enclosed  pieces  are  not  pebbles  at  all  ;  but  secretions  —  the 
spots  on  a  colossal  bloodstone.  It  is  with  a  view  to  the  solution  of 
this  large  question,  that  I  am  examining  the  minor  structure  of 
brecciated  agates  and  flints. 

II.  It  seems  to  me  that  some  of  the  in<^st  singular  conditions  of 
crystalline  metivmoq)hic  rocks  are  the  result  of  the  reduction  of  true 
conglomerates  into  a  solid  mass;  and  I  want  therefore  to  trace  the 
changes  in  clearly  recognizable  conglomerates,  where  they  are  affected 
by  metamoqihism  ;  and  arrange  them  in  a  consistent  series. 

III.  I  cannot,  at  present,  distinguish  in  rocks  the  faults,  veins,  and 
brecciations,  caused  by  slow  contraction,  fn)m  those  occasioned  by 
external  pressure  or  violence.  It  seems  to  me  now  that  many  dis- 
tortions and  faults,  which  I  have  been  in  the  habit  of  supposing  the 
result  of  violence,  are  only  colossal  phenomena  of  retraction  or  con- 
traction ;  and  even  t\iat  Tuan^  ^i^i^^ent  strata  have  been  produced  by 
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segr^atioiL  A  paper,  on  this  subject,  of  Hr.  Geoige  Maw's,  pat  into 
my  hands  in  May,  1863,  gave  me  the  first  suggestion  of  this  possi- 
bility. 

I  shall  endeaTOor,  as  I  have  leisure,  to  present  soch  facts  to  the 
readers  of  this  Magazine  as  may  bear  on  these  three  enquiries ;  and 
bave  first  engraved  the  plate  given  in  the  present  nomber  in  order 
bo  put  clearly  under  their  consideration  the  ordinary  aspect  of  the 
ireins  in  the  first  stage  of  metamorphism  in  the  Alpine  cherts  and 
Limestones.  The  three  figures  are  portions  of  rolled  fragments; 
it  is  impossible  to  break  good  specimens  from  the  rock  itself,  for  it 
nlways  breaks  through  the  veins,  and  it  must  be  gradually  ground 
down  in  order  to  get  a  good  surface. 

Fig.  1  is  a  portion  of  the  surface  of  a  black  chertose  mass ;  rent 
GUid  filled  by  a  fine  quartzose  deposit  or  secretion,  softer  than  the  black 
portions  and  yielding  to  the  knife:  neither  black  nor  white  parts 
efiervesce  with  acids  :  it  is  as  delicate  an  instance  of  a  vein  with  rent 
fibrous  walls  as  I  could  find  ffrom  the  superficial  gravel  near  Geneva). 

Fig.  2  is  from  the  bed  of  the  stream  descending  from  the  Aiguille 
de  Yarens  to  St.  Martinis.  It  represents  the  usual  condition  of  rend- 
ing and  warping  in  the  flanks  of  veins  caused  by  slow  contraction, 
the  separated  fragments  showing  their  correspondence  with  the  places 
they  have  seceded  from ;  and  it  is  evident  that  the  secretion  or  in- 
jection of  the  filling  white  carbonate  of  Ume  must  have  been  con- 
current with  the  slow  fracture,  or  else  the  pieces,  unsupported,  would 
have  fallen  asunder. 

Fig.  3  is  from  the  bed  of  the  Arve  at  St.  Martin's,  and  shows  this 
cx>ndition  still  more  delicately.  The  narrow  black  line  traversing  the 
white  surface,  near  the  top,  is  the  edge  of  a  film  of  slate,  once  attached 
to  the  dark  broad  vertical  lx4t,  and  which  has  been  slowly  warped  from 
it  as  the  carbonate  of  lime  was  introduced.  \NTien  the  whole  was 
partly  consolidated,  a  second  series  of  contractions  has  taken  place ; 
filled,  not  now  by  carbonate  of  lime,  but  by  compact  quartz,  taraver- 
dng  in  many  fine  branches  the  slate  and  calcite,  nearly  at  right  angles 
to  their  course. 

I  shall  have  more  to  say  of  the  examples  in  this  plate  in  con- 
nection with  others,  of  which  engravings  are  in  preparation. 


n. — On  Subaebial  Denudation,  and  on  Cliffs  and  Escabpments 
OF  THE  Chalk  and  Loweb  Tebtiabt  Beds. 

By  William  Whitakeb,  B.A.  (London),  F.G.S., 
Of  the  Geological  Survey  of  England. 

[PART  II.] 

4. — Ch<dk  Escarpments. 

THE  gracefol  outlines,  smooth  curves,  and  flowing  contours  of  the 
Chalk  hills  are  well  known  to  southern  geologists;  indeed  these 
hills  are  the  most  marked  feature  of  the  south-east  of  England. 
Those  who  hold  that  their  form  has  heen  given  b^  tVi<^  %^a^  ^\!Cl\.  \.^ 
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the  winding  ridge,  and  say  how  like  it  is  to  many  a  coaiftt  wilb  iti 
saooeBsion  of  capes  and  coves ;  even  so  distinguished  a  writer  aft 
Sir  0.  Lyell  remarking  that  **  the  geologist  cannot  &il  to  recognise 
in  this  view  (of  part  of  the  Soath  Downs)  the  exact  likeness  of  s 
sea-cliff."^  And  truly  it  is  so;  but  let  us  examine  this  likeness 
more  closely,  and  it  will  be  seen  that  the  argument  founded  on  it, 
plausible  enough  on  the  fsax&ce,  is  superficial  only,  and  fails  utterly 
when  rifforously  tested. 

For  &is  purpose  let  us  place  burselves  at  Some  qpot  whence  % 
large  extent  of  tliese  hills  may  be  seen.  None  perhaps  can  he 
be^r  than  the  hill  crowned  by  Tottemhoe  Oamp,  m  Bedfordshire^ 
a  projecting  spur  of  the  lower  ridge  of  the  Chalk  (for  there  are  two 
escarpments  in  that  neighbourhood,  one  formed  by  the  Chalk  Marl 
and  tne  bottom  part  of  the  flintless  Chalk ;  the  other  and  larger  by 
the  mass  of  the  latter  and  the  bottom  part  of  the  Chalk-with-flints). 
Thence  let  us  look  eastward  southward  and  westward  along  the 
higher  range,  of  which  a  long  expanse  unfolds  itself  to  the  view, 
across  the  Thames  even  to  the  "White  Horse  Hill''  in  distant 
Berkshire.  The  screen  of  even-topped  combe-cut  hills,  shutting  off 
all  view  beyond,  with  its  succession  of  swelling  headlands  and  in- 
curved bays,  at  once  impresses  the  mind  with  the  notion  of  an  old 
coast-line,  and  but  little  imagination  is  needed  to  picture  the  sea 
beating  furiously  against  the  jutting  capes,  or  rippling  gently  up 
the  sheltered  hollows. 

But  having  indulged  in  a  very  pleasant  day-dream,  and  transported 
ourselves  for  the  time  to  Dover  cliffs,  Beachy  Head,  or  the  great 
Chalk  buttresses  of  the  Isle  of  Wight,  let  us  descend  to  sober  proee 
and  our  mental  photograph  will  quickly  fade,  and  soon  be  but  "  the 
baseless  fabric  of  a  vision,  leaving  not  a  wreck  behind."  Beason 
asks  what  coast  is  this  ridge  like  ?  it  is  not  enough  that  it  should  be 
like  a  coast,  but  it  should  be  like  a  Chalk-coast :  ''  it  is  not  a  mere 
resemblance  that  should  correlate  different  things ;  there  should 
be  a  specific  character  in  everytliing  that  is  to  be  generalised."* 
The  answer  comes  at  once :  it  is  like  a  coast  along  rocks  of  different 
hardness  (the  softer  yielding  to  form  bays,  the  harder  resisting  to 
form  headlands),  and  not  like  one  along  a  rock  of  much  the  (same 
nature  throughout — ^it  is  not  like  a  Chalk-coast 

Now  let  us  examine  the  great  escarpment  more  closely.  Firstly, 
we  shall  find  tliat  at  its  foot  there  are  powerful  ever-flowing  springs, 
thrown  out  generally  at  the  out-crop  of  the  Tottemhoo  stone,' 
which  of  course  contain  much  carbonate  of  lime,  as  is  shown  by 
the  not  uncommon  occurrence,  further  down  the  streams,  of  twigs 
thickly  encrusted.  Such  constant  taking  away  of  matter  from  the 
Chalk  must  wear  away  that  rock ;  and,  given  unlimited  time,  is  enougb 
to  get  rid  of  any  quantity  of  it.  This  is  almost  a  mere  matter  of 
multiplication ;   if  so  many  tons   are   carried   away  in   a  year,  a 

*  Elements  of  Geology,  TA.  ^,  ^.  ^^^  ^^^!i>\.     ^w  CVwlw  now  allows,  howerrr, 
that  the  likeness  is  decept\^c,  aee^.  W^. 

2  Button,  "  Theory  oC  t\ic  ^.blt^,"  ^q\.\.>V»».  x      -       ..^^ 

-  The  top  bed  of  Iho  C\iaVW'»w\,«fc^CX\MwV.^«>M^-^^'^^%^^'»'^^ 
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thousand  times  as  many  will  be  carried  away  in  a  thousand  years, 
other  things  being  equal,  and  so  on. 

Secondly,  if  the  escarpment  were  an  old  sea-diff  weathered  down 
into  a  slope,  it  ought  to  show  some  such  section  as  that  in  Fig.  1,  in 
which  a  ialua  rests  against  the  weathered  face  of  the  dift,  only  the 
higher  part  of  the  hOl  being  of  bare  Chalk.  But  this  is  not  the 
case;  large  pits  are  common  along  most  Chalk  escarpments,  and 
they  show  a  more  or  less  clean  face  of  rock  from  top  to  bottom. 
The  supposition  that  subaerial  denudation  may  have  cut  back  the 
hill,  and  destroyed  the  cliff  with  its  talus  and  b^h,  has  been  noticed 
before.  I  question,  too,  if  there  is  a  known  case  of  an  old  cliff  that 
has  weathered  to  so  long  and  smooth  a  slope  as  that  of  a  Chalk 
escarpment 

Next  let  us  turn  to  the  country  at  the  foot  of  the  hills,  taken  up 
by  the  flintless  Chalk  and  the  underlying  beds,  What  sort  of 
sorfaoe-deposit  is  found  there  ?  is  it  made  up  of  water- worn  pebbles 
like  those  on  our  present  shores?  No  indeed,  but  we  commonly 
find,  on  the  contrary,  broken  and  subangular  flints,  like  those  of  our 
old  river-gravels,  sometimes  simply  scattered  over  the  surface,  at 

Fio.  1. — Section  of  an  etcarpment  on  the  rapposition  that  it  ia  an  old  cliff. 
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a.  Talus,    h.  Face  of  old  cliff,    e.  Bare  Chalk. 

others  abundant  enough  to  form  small  patches  of  gravel.  In 
Buckinghamshire  there  are  thin  spots  of  such  far  out  on  the  wide 
plain  of  the  Gault.  What  can  these  flints  be  but  the  insoluble 
residue  of  the  great  mass  of  Chalk  that  has  been  slowly  dissolved 
away,  not  pounded  and  worn  by  the  waves  ?  the  remains  of  wliich 
latter  kind  of  process  should  be  looked  for  rather  in  such  deposits 
as  the  old  Tertiary  pebble-beds  of  Kent,  and  the  shingle-flats  of  the 
south-eastern  coast. 

It  is  not  at  one  spot  only  that  these  things  may  be  seen,  but  more 
or  less  along  Chalk  escarpments  generally.  In  some  places  too  a 
small  stream  runs  for  miles  at  or  near  the  foot  of  the  ridge :  thus  a 
branch  of  the  Mole  near  Dorking,  and  a  branch  of  the  Stour  near 
Ashford. 

[Whilst  the  first  part  of  this  paper  was  in  the  press  I  was  taking 
a  holiday-ramble  in  the  Isle  of  Purbeck,  and  noticed  there  a  good 
and  marked  example  of  the  fact  that  the  bottom  of  an  escarpment 
is  sometimes  at  a  higher  level  at  one  place  than  the  top  at  another. 
The  level  of  the  Clialk  ridge  falls  westward  from  Nine  Barrow 
Down  to  Corfe  Castle  by  three  sloping  steps,  gv^xv^  x^sftk  \ft  Vssst 
different  levels  (not  counting  the  still  lower  corneal  V^  w^  ^W^ 
the  oastle  Btands),  the  western  of  whicli  is  lower  VY\»xi  V3!afe\y2NX«'«^  ^ 
the  escarpment  under  the  higher  parts,  aa  ahoYmVu^ML*^* 
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This  is  an  exceptional  case  of  quick  fell  in  the  level  of  a  Chalk 
escarpment,  and  I  cannot  see  how  such  a  ridge  can  have  been  formed 
as  a  sea-cliff,  which  has  of  course  a  level  base.  To  explain  away 
the  difficulty  of  the  rise  of  the  base-line  by  supposing  that  there 
have  been  local  sinkings  or  upheavals,  is  a  groundless  and  mi- 
warrantable  assumption  until  such  changes  have  been  proved,  not 
simply  imagined.] 

Fio.  2.— Rough  outline  of  the  form  of  part  of  the  Chalk  ridge  in  the  Ide  of  Pnrbeck. 
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XX.  Sea  level.  ah.  Top  of  Chalk  ridge. 

1, 2.  Foot  of  the  ridge.  S.  Level  of  highest  part  of  the  foot  of  the  ridge. 

5. — Tertiary  Escarpments, 

Tlie  escar|)ment  of  the  Lower  Tertiary  beds  is  neither  so  high  nor 
so  steep  as  that  of  the  Chalk  ;  nevertheless  it  often  forms  a  well- 
marked  ridge  with  a  somewhat  winding  course,  as  on  the  north  and 
noi-tli-west  of  London,  from  Rickmansworth  to  beyond  Hatfield, 
along  which  line  the  Colne  flows  south-westward  and  the  Lc<a  east- 
ward at  the  foot  of  the  hills,  receiving  on  their  way  streamlets  that 
run  down  the  slopes  and  carry  off  the  sand  and  clay  of  which  those 
slopes  consist.  Some  of  these  streams  are  simply  the  result  of  the 
drainage  of  a  clay-country,  others  start  as  springs  from  the  Drifl 
gravel  which  caps  the  Ijondon  Glay  on  the  high  grounds,  and  some 
end  their  course  in  swallow-holes  in  the  Chalk. 

The  thickly  wooded  hills  of  "  the  Bleaii,"  between  Canterbury 
and  Faversham,  show  many  examples  of  swallow-holes,  the  largest 
of  which  have  been  described  by  Mr.  Prestwich.^  When  near  the 
top  one  sees  springs,  tlirown  out  from  the  gravel  by  the  London 
Clay,  and  down  the  slopes  there  are  small  water-courses ;  but  outside 
the  close  woods,  which  end  mostly  at  the  foot  of  the  hills,  the  ground 
is  generally  dry,  the  water  having  sunk  into  holes  at  the  jimction 
of  the  Tertiary  beds  and  the  Chalk,  which  may  commonly  be  seen 
at  the  re-entering  angles  of  the  line  of  outcrop  of  the  latter  forma- 
tion. From  the  southern  point  of  these  hills  to  Grove  Ferry  and 
the  Reculvers,  the  London  Clay,  which  fonns  by  far  the  greater  part 
of  that  district,  is  wholly  cut  off  by  the  Stour  and  the  Wantsume 
channel,  not  a  particle  I  believe  existing  on  the  right  side  of  the 
river,  and  the  Oldhaven  and  Woolwich  Beds  occur  only  as  outliers ; 
in  other  words,  the  left  bank  of  the  Stour  is  an  escarpment  of 
London  Clay,  etc. 

In  many  ])laces  the  outcrop  of  the  Chalk,  and  of  the  beds  between 
it  and  the  London  Clay  is  masked  by  a  loam,  which  is  nothing  but 

1  Quart.  Jounv.  GeoV.  ^oc.,  ^o\.  t..  ^.  Y«.  V^.%^>^^» 
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the  ''  rain  wash  "  of  the  dope*  of  clay  and  sand,  and  is  sometimes 
thick  enough  to  he  worked  for  hricks.  K  vy  much  has  heen  left 
how  mach  more  most  hare  been  washed  away  altogether. — all,  be  it 
remembered,  being  the  prL>diict  of  mere  snrface-denadation. 

Lfondon  Clay  bills  show  many  trace*  of  landslips,  as  may  be  well 
seen  on  the  left  side  of  the  Lea.  where  some  of  the  sharper  slopes 
are  made  quite  irregnlar  by  the  many  fall& 

Whilst,  therefore.  Chalk  is  in  great  pait  carried  away  in  chemical 
solution,  the  clays  and  san^is  of  the  Tertiary  beds  are  wasted  by 
mechanical  means. 

Where  the  dip  is  at  a  high  angle  the  Lower  Tertiary  formations 
have  no  escarpments,  or,  at  all  events,  give  rise  to  bnt  a  slight 
featore,  as  in  the  Isle  of  Purbeck,  the  Isle  of  Wight,  and  Surrey ; 
whilst  where  the  beds  are  flat,  or  dip  at  a  very  small  angle,  they 
have  a  good  escarpment,  as  in  Beikshire,  Hertfordshire,  and  Kent. 
The  great  difference  which  the  amount  of  dip  has  had  in  causing 
the  denuding  powers  to  form  a  flat  or  a  slope  may  be  well  seen  in 
the  Isle  of  Wight,  where  the  vertical  beds  of  Alum  Bay  are  in  a 
valley  between  the  Chalk  ridge  and  the  rising  ground  formed  by  the 
gently  inclined  higher  series  of  Headon  HilL 

West  and  north-west  of  London  there  is  a  peculiarity  in  the  range 
and  outcrop  of  the  Lower  Tertiary  beds  worthy  of  notice  here. 
The  escarpment  trends  nearly  north-east  and  south-west  along  a 
line  through  Twyford,  Kickmansworth,  and  Hatfield,  roughly  parallel 
to  which,  and  a  few  miles  from  it  outward,  are  a  number  of  outliers 
(like  skirmishers  thrown  out  from  the  main  body)  ranged  along  a 
line  from  the  hills  near  Wargrave  and  Bcaconsfield,  through  Chal- 
font  St.  Giles,  Sarratt,  Abbot's  Langley,  St  Alban's,  Digswell, 
Datchworth,  and  Bennington.  Again,  inwards  from  the  escarpment, 
but  also  parallel  to  it  and  a  few  miles  from  it.  there  are  a  few  inliers 
along  a  fine  through  Windsor,  Pinner,  and  Northaw.  The  outliers 
I  look  on  as  the  relics  of  a  former  escarpment,  and  the  inliers  as  the 
signs  of  a  future  one.  The  outliers  mark  a  line  where  denudation 
has  been  delayed  (I  do  not  say  stopped) ;  tlie  escarpment  perhaps 
one  where  it  is  now  delayed ;  and  the  inliers  one  where  it  will  be 
delayed  (of  course  on  the  supposition  that  no  great  physical  change 
takes  place),  when  the  part  between  them  and  the  present  escarp- 
ment will  be  cut  off  as  outliers.  Each  of  these  lines  is  in  great 
part,  I  believe,  through  points  where  a  slight  change  of  dip  takes 
place,  which  may  have  in  some  measure  enabled  the  beds  better  to 
withstand  denudation  in  the  case  of  the  outliers,  or  may  have  made 
them  fall  an  easier  prey  to  it  in  the  case  of  the  inliers,  there  being 
an  inward  dip  in  the  former  and  an  outward  dip  in  the  latter. 
Further  out  in  the  Chalk  district  there  are  traces  of  another  lino  of 
outliers,  better  marked  westward,^  along  a  line  through  Lane  End 
(near  Wycombe),  Turville  Common,  Nettlebed,  and  Woodcot  Com- 
mon (east  of  Goring).  The  inner  line  merges  into  that  of  the 
escarpment  near  Heading,  and  further  westward  the  outer  line  does 
so  too.  I  have  noticed  like  arrangements  m\me  Vsi  Y^«u\,,\i\jX\\sscift 
so  mark^  as  the  above,  perhaps  because  the  dip  \&  ^tbHi^TfiX^  Xicsss^  ^^^ 
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the  northern  side  of  the  London  basin  than  on  the  soathem,  to  that 
the  beds  have  a  greater  chance  of  spreading  over  a  ivider  tiact 

Of  course  delays  in  denudation  may  be  owing  also  to  ohangB  of 
condition,  climatal  or  otherwise. 

^.— Chalk  and  Tertiary  Cliffs. 

It  is  usual  to  talk  of  cli£b  as  the  work  of  the  sea  alone;  snd 
those  who  say  tliat  snbaerial  actions  are  too  weak  to  do  the  woik  of 
denudation  in  forming  hills  and  valleys  are  wont  to  point  to  what  if 
now  going  on  along  our  shores  as  evidence  that  the  sea  and  the  set 
only  is  nature's  great  tool  for  making  ridges.  I  am  willing  how- 
ever to  meet  them  on  their  own  ground,  thinking  that  if  it  can  be 
shown  that  the  sea  alone  does  not  make  the  diflb,  but  is  very  largely 
helped  by  those  atmospheric  actions  which  they  despise,  their  state- 
ments as  to  the  powerlessness  of  those  actions  will  have  all  foundation 
destroyed,  and  will  therefore  fall  to  the  ground,  carrying  wiUi  them 
the  theories  which  they  support. 

Let  us  examine  the  Chalk-coast  of  Kent     The  cliffs  are  for  the 
most  part  nearly  vertical ;  indeed  I  can  call  to  mind  but  one  place 
whei-e  this  is  not  the  case,  the  well-known  Shakspeare's  Cliff»  the 
higher  part  of  which  is  a  sharp  slope,  whilst  near  the  bottom  it  is 
slightly  overhanging  (on  account  of  a  hard  bed  which  stands  out). 
Sometimes  they  are  quite  vertical ;  hardly  ever  are  they  nndermined. 
Now  if  made  by  the  sea  alone,  which  can  act  only  at  their  baaer 
surely  they  should  mostly  overhang ;  but,  in  fact,  they  often  projeci 
slightly  at  the  bottom  by  a  series  of  small  steps.     It  is  clear  there- 
fore that  the  upper  part  wears  away  as  quickly  as  the  lower,  and  as 
the  sea  can  hardly  attack  the  top  of  the  cliff,  one  hundred  feet  or 
more  high,  one  must  look  about  for  some  other  wearing  power  that 
can. 

For  that  purpose  let  us  go  to  the  cliff-top  and  see  what  is  going 
on  there.  We  shall  find  that  the  action  of  the  weather  is  nearly 
everywhere  separating  masses  of  Chalk,  some  of  which,  from  the 
slow  dissolving  away  of  the  surrounding  rock,  stand  out  for  many 
years  as  pinnacles  or  needles,  whilst  others  are  soon  hurled  to  the 
bottom.  Where  the  Chalk  is  most  jointed  there  of  course  the  power 
of  frost  has  most  chance  of  showing  itself:  where  too  there  are 
large  pipes  of  sand  and  clay  in  the  Chalk  small  needles  are  common 
along  the  top  of  the  cliff,  as  in  parts  of  the  coast  of  Normandy. 

When  the  softer  and  more  yielding  beds  below  the  Chalk  crop  out 
near  the  base  for  some  distance,  the  fall  of  the  cliff  sometimes  takes 
place  on  a  very  large  scale,  and  "  undercliffs "  are  formed.  Thus  at 
Folkestone  the  porous  yielding  Upper  Greensand  has  given  way  to 
the  influence  of  springs  and  to  the  pressure  of  the  great  overlying 
mass  of  rock,  which  has  in  consequence  slid  down  over  the  moi^ 
slippery  surface  of  the  Gault.  The  underdiff  of  the  Isle  of  Wight 
is  far  longer  and  broader,  and  the  nearly  vertical  cliff  of  hard  Upper 
Greensand,  which  has  resulted  from  its  formation,  is  at  a  great 
height  above  the  sea  an.^  o^«ti  «b  ^\t\Q»i  ^tsiUa  distant  therefromf 
BO  that  no  one  can  weiVi  caAVSX.  «k  %fi««-^>S.. 
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In  Kent  the  Chalk  eeoarpment  and  the  Chalk  cliff  cut  one  another 
obliquely,  whilst  at  the  tveetem  end  ol  the  Isle  of  Wight  the  tvo 
are  for  a  wonder  parallel ;  but  alas  for  the  advocates  of  the  marine 
formation  of  eecarpmentB  I  this  latter  case  in  no  way  helps  their 
theory,  for  patting  aside  the  consideration  of  the  faot  that  the 
cliff  leaves  ttie  Chalk  and  turns  southwards  to  cut  through  lower 
beds,  one  can  sea  at  a  glance  that  the  formation  of  the  cliff  has  in 

rt  part  destroyed  the  feature  of  .the  escarpment,  of  whioh  only 
ourved  top  remains,  as  shown  in  the  section  below.     Moreover 

Via.  S. — Section  ihowing  the  relation  of  tha  Chalk  cliff  and  tha  Cbalk  escaipment 
•■  in  the  Ills  of  Wight.  x. 
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the  sea  has  utterly  destroyed  the  Chalk  ridge  between  the  NeedleB 
and  Handfaat  Point  in  Dorsetshire,  Along  all  Chalk-coaets,  indeed, 
the  antagonism  of  the  two  denuding  powers  is  well  shown,  the 
sharp  cliffs  cutting  across  the  j^eiitly  curved  outlines  of  liill  and 
valley  that  have  been  caused  by  long  continued  subaerial  actions, 
the  sea  levelling  what  these  have  furrowed. 


Let  us  now  turn  to  the  Tertiary  coast  of  Kent  The  forosfaore  of 
the  Isle  of  Shoppey  (and  also  of  the  greater  port  of  the  mainland 
from  Whitotable  to  beyond  Heme  llay)  consists  of  a  plain  of  London 
Clay  sloping  gently  seawards.  Tlie  cUffs  are  mostly  ehorp  irregular 
broken  slopes,  not  altogether  cut  out  by  tbe  sea,  but  formed  by  the 
slipping  downwards  of  masses  of  London  Clay  and  of  the  overlying 
Bagshot  Sand  and  Drift  gravel,  which  last  two  form  a  more  vertiad 
ridge  at  the  top  of  the  slope. 

Now  it  is  clear  that  the  waves  do  not  rush  up  to  the  tap  of  the 
cliff  and  bring  down  the  clay  sand  etc.,  but  that  the  fallen  masses 
ovre  their  fall  to  frost,  rain,  and  heat :  the  heat  of  summer  to  dry  up 
the  beds,  and  by  shrinkage  to  form  fissures  down  whi^Ai  tVie.  -wmi. 
may  soak ;  rain  to  soften  and  make  sUppery  ',  itQ&^  \£>  ^ati'^^si  voaaa. 
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from  mass  by  it«  irresistible  expansive  power.  That  the  slips  take 
place  from  the  top  is  indeed  well  known,  and  good  figures  of  one  of 
them  have  been  given  by  Mr.  Redman.^  I  have  myself  seen  a  large 
and  fresh  one,  and  noted  the  occurrence  of  a  crop  of  wheat  some  way 
down  the  slope. 

The  coast  from  the  Reculvers  westward  for  about  two  miles  is  of 
a  somewhat  different  character,  by  reason  of  the  rise  of  the  sandy 
beds  below  tlie  London  Clay ;  but  still  the  waste  of  the  cliff  is  from 
the  top,  masses  of  the  clay  being  constantly  thrown  down  to  the  foot 
The  shape  of  the  cliff  is  often  different,  the  clay  forming  a  slope  at 
the  top  and  the  sands  a  more  or  less  vertical  wall  below.  Another 
agent  too  comes  into  play  here — the  wind,  which  when  strong 
blows  away  much  of  the  fine  loose  sand  (Oldhaven  Beds*)  next  below 
the  London  Clay.  At  Oldhaven  Gap  there  is  a  weU-marked  cliff  run- 
ning inward  from  the  shore  at  right  angles,  and  with  a  broken  slope 
on  the  other  (eastern)  side.  This  "  chine,"  which  is  about  300  yards 
long,  and  the  bottom  of  which  is  but  little  above  high- water-mark, 
has  clearly  been  formed  by  land-water,  although  for  the  greater  part 
of  the  year  the  insignificant  watercourse  along  it  is  quite  dry,  for  the 
sea  has  never  touched  its  base,  and  I  believe  that  it  has  been  cut 
farther  inland  within  the  memory  of  man. 


Tlio  sea,  therefore,  does  not  hy  itself  destroy  the  land,  but  is  largely 
helped  hy  Htin()s])lieric  actions.  The  former  carries  away  what  the 
latter  brin;;  within  its  rcacli.  Without  the  help  of  rain,  frost,  etc., 
the  sea  would  si)end  its  force  on  compact  and  therefore  on  compara- 
tively unyielding  rocks :  without  the  hel])  of  the  sea  these  sul»aerial 
forces  would  soon  mask  solid  cliffs  with  slopes  of  debris,  and  thus 
vastly  decrease  their  own  destructive  power.  The  two  destroying 
powers  working  together  in  different  ways,  the  sea  h(>riz(»n tally 
from  below,  the  other  set  of  agents  vertically  from  above,'  cause  ten- 
fold the  destruction  of  coast  that  either  could  do  alone. 

IVIost  observers  indeed  are  more  or  less  agreed  as  to  the  waste 
of  some  cliffs  from  above,  though  so  far  as  I  know,  this  knowledge 
of  the  power  of  surface-actions  on  the  coast  has  not  been  applied  to 
the  question  of  denudation.  Sir  C.  Lvell  indeed  has  said  in  his  last 
work,  that  "  the  waste  of  the  cliffs  by  marine  currents  constitutes 
on  tlie  whole  a  very  insignificant  portion  of  the  denudation  annually 
effected  by  acjueous  causes the  action  of  the  waves  and  cur- 
rents on  sea-cliffs,  or  their  power  to  remove  matter  from  above  to 
bek)w  the  sea-level,  is  insignificant  in  comparison  with  the  power  of 
rivers  to  perform  the  winie  task."* 

7. —  Comparison  between  Cliffs  and  Escarpment^, 
From  what  has  been  remarked  above  therefore  it  is  clear  that 

^  Proc.  Inst.  Civ.  Enp^.  vol.  xiiii.  p.  186,  1866,  where,  and  in  an  earlier  pappr  bv 
the  same  author  (ibid.  vol.  xi.  p.  162,  1864),  the  destruction  of  the  South-east  coast 
of  England  is  well  treated  of. 

'  Quart.  Journ.  Gcol.  Soc.  vol.  xxii.  p.  412. 

'  See  Jukes,  Brit.  Assoc.  1U'\>.  ^ot  \%^1,'YT^m.  ^^  ^^tvous^  p.  61. 
*  Principles  of  Geology,  ILOi.  \0,  ^o\.  \.  ^^.  b^b,  bl^  V^%^•V^. 
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rivers  often  run  along  tho  foot  of  Chalk  and  Tertiary  escarpments; 
whilst,  on  the  other  hand,  it  is  very  rare  for  the  sea  to  do  so. 

Again,  an  escarpment  is  remarkable  for  the  comparatively  nniform 
level  of  its  top  for  long  distances,  any  change  therein  being  by  a 
gentle  slope ;  whilst  the  height  of  a  range  of  cliffs  is  ever  varying, 
and  that  suddenly  and  with  sharp  slopes.  Escarpments,  too,  are 
nearly  always  the  highest  part  of  a  district,  the  ground  falling  from 
them  on  both  sides ;  clifiis,  however,  are  very  rarely  so,  but  are  often 
backed  by  higher  ground ;  indeed  those  cases  that  I  know  of  Chalk 
cliffs  being  fiirough  the  highest  ground  are  just  where  they  cut 
through  the  escarpment,  as  on  the  north  of  Folkestone  and  at  Beachy 
Head.  The  same  kind  of  reasoning  that  has  been  used  with  refer- 
ence to  the  features  of  the  Chalk  and  the  Tertiary  beds  may  be 
applied  to  other  formations ;  and  how,  therefore,  an  escarpment  can 
be  an  old  sea-cliff  passes  my  understanding,  for  the  two  have  nothing 
in  common  and  much  in  opposition,  as  may  be  clearly  seen  from  the 
following  table : — 

CoKPAKATiyE  Table  of  the  Dibtinctite  Featubbs  of  Escarpments  and  Cliffs. 

ESCABPMENTS.  ClIFFS. 

(a)  Ban  along  the  strike,  or  in  other  (a)  Barely  run  along  the  strike,  bat  at 
words,  keep  to  one  formation  throughout.      all  angles  to  it,  and  cut  through  many 

formations  in  succession. 

(b)  Tops  more  or  less  even  and  nearly  (b)  Tops  mostly  very  uneven. 

flat.  (<?)  Barely  through  the  highest  R<>und 

{e)  Form  the  highest  ground  of  a  of  a  country,  hut  mostly  backed  by  higher 
country,  overlookin?  other  parts.  ground. 

(rf)  Very  rarely  have  the  sea  at  their  (rf)  Sea  at  their  foot. 

foot,  but  often  springs  and  watercourses. 

{e)  Often  run  in  more  or  less  winding  (g)  Bun  nearly  straight,  or  in  curves  of 

lines.  very  large  radius,  when  through  homo- 

geneous   rock,    and   when   not    broken 
through  by  valleys. 

ffj  No  beach  at  their  foot.  (fj  Mostly  a  beach  at  their  foot. 

Q)  Are  now  being  destroyed  bv  the  sea  {g)  Arc  now  being  made  by  the  sea 

in  places  where  the  sea  touches  them.  (aided  by  atmospheric  actions). 

th)  Bases  rise  towards  the  watershed  (A)  Bases  at  the  sea-level. 

ana  have  nothing  to  do  with  the  sea-level. 

(•)  Those  of  successive  formations  run  (i)  No    such    parallel     arrangement 

in  more  or  less  parallel  lines  for  long  dis-  known,  long  fringes  of  land  divided  by 
tances,  with  plains,  vales,  or  valleys  be-  belts  of  sea  not  being  common,  except  in 
tween.  such  cases  as  Coral  Islands,  where  the 

features  have  been  caused  by  growth,  not 
by  decay. 

What  can  be  more  different  than  these  two  ?  It  is  for  those  who 
say  that  escarpments  are  old  sea-cliffs  to  answer  tlie  question,  and 
until  that  has  been  done  they  have  little  reason  on  their  side. 

8. — Conclusion, 

All  geologists  know  that  rivers  have  made  great  deposits,  as  for 
instance  the  Wealden  Be<ls,  and  therefore  I  do  not  see  how  they  can 
avoid  allowing  that  rivers,  etc.,  have  been  the  agents  in  effecting  a 
great  amount  of  denudation.  The  solid  matter  of  the  Wealden  Beds 
must  have  existed  somewhere  before,  and  must  have  been  wonv  q.h(^^ 
by  subaerial  actions  and  carried  of[  by  stroami^  (^^  ^js^\^vci5^  v^>x^ 
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oat  of  the  question) :  more  too  xnuBt  have  been  worn  away  than 
was  deposited  afterwards  by  the  rivers,  for  much  would  be  oanied 
out  to  sea  to  form  a  marine  deposit  Of  oourse  freshwater  beds  are 
both  less  common  and  thinner  than  marine  beds,  but  so  also,  m 
aforesaid,  the  comparatively  trifling  denudation  that  has  formed  ov 
hills  and  valleys  is  of  far  less  amount  than  that  which  has  planed 
down  vast  tracts  of  countxy  and  carried  off  therefrom  a  great  thick- 
ness of  rock.  Perhaps,  indeed,  the  proportion  that  the  effects  of 
marine  denudation  bc^  to  those  of  subaerial  denudation  is  not  ftr 
from  the  same  as  that  which  marine  deposits  bear  to  freshwater 
deposits. 

To  those  who  say  that  subaerial  agents  are  too  small  and  too  weak 
for  the  work  which  has  been  put  to  their  credit,  it  may  be  answered 
that  unlimited  time  would  get  over  that  difficulty ;  and  it  should  be 
borne  in  mind  that  good  evidence  has  been  brought  forward  that  in 
late  geological  times  our  climate  was  Deut  more  severe  than  now,  and 
that  there  may  have  been  a  far  more  rainy  period  before  the  present 
order  of  things  was  established ;  or  in  other  words,  that  the  agents 
in  question  were  far  more  powerful  than  they  now  are  in  these 
islands.  Great  change  indeed  has  taken  place  in  historic  times ;  the 
felling  of  forests,  the  draining  of  land,  the  embanking  and  canaliza- 
tion of  rivers,  the  reclaiming  of  marshes,  and  the  like  human  handi- 
works having  had  their  effect  in  lessening  rainfeJl  and  floods,  and 
therefore  also  the  wearing  action  of  surface  water. 

As  astronomy  has  proved  the  existence  of  almost  boundless  spacCi 
so  geology  needs  almost  boundless  time.  The  former  science  gives 
us  our  liveliest  picture  of  infinity,  and  the  latter  our  best  idea  of 
eternity.  Wlien  astronomers  talk  without  any  opposition  of  im- 
measurable space,  surely  geologists  should  be  allowed  immeasurable 
time.  The  last  WoUaston  Medallist  has  eloquently  said,  "  The  lead- 
ing idea  which  is  present  in  all  our  researches,  and  which  accom- 
panies every  fresh  observation,  the  sound  which  to  the  ear  of  the 
student  of  nature  seems  continually  echoed  from  every  part  of  her 
works  is  Time  !  Time  I  Time  1 " » 

Lastly,  it  seems  to  me  that  the  discussion  on  the  question  of 
denudation  has  been  argued  on  a  wrong  foundation.     Surely,  if  we 
can  explain  the  facts  and  appearances  we  see  by  actions  and  oper- 
ations that  can  be  seen  going  on  at  the  spot  now,  we  are  bound  to 
take  such  explanation  until  it  can  be  disproved,  or  until  a  better  one 
can  be  given,  and  we  have  no  right  to  call  in  the  aid  of  other  and 
distant  operations,  without  there  is  some  good  sign  of  their  having 
been  once  present  (thus    for  instance   with  regard  to  many  rock- 
basins  now  far  from  glaciers,  there  are  unmistakeable  signs  of  their 
once  having  contained  ice).     As  a  simple  matter  of  reasoning  there- 
fore, apart  from  all  scientific  truth,  we  are  bound  to  accept  the 
theory  of  subaerial  denudation  until  it  can  be  put  aside.     GoologistB 
should  not  call  on  l\ioae  >N\io  VcAii  \^,  «j\d  who  show  its  agreement 
with  things  seen,  to  diBi^roN^  o^i5a»t  ^^«rv^"^\  \svi^  x^sJs^Kt  should 
emect  its  adversaxiea  to  ^^ton^  \\.,  wA\ft  ^^-«  '^a^Sk^.^CSM^Tsss^ 
»  Scrope,  "  Th«  GeoYo^^  ^^>  '^^  ^«iX*^^e~^r  ^  ^^  V^SK^Vv*^. 
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riven,  ioe,  springs,  damp,  and  firoat  are  poweriess  to  wear  away 
rocks  and  to  cot  out  escarpments  rslleys  and  lock-basins  ;  and 
secondly,  that  the  sea  can  do  and  does  scidi  woik.  This,  no  light 
task  troly,  most  be  done,  if  it  can  be  done,  not  by  mere  assertions 
of  individual  opinion,  or  mere  statements  based  on  hasty  and  pre- 
judiced observations,  but  by  hard  work  and  sound  reasoning.  Xot 
with  nSy  bat  with  our  opponents,  lies  the  oaiu  probamdi. 


Eaaoas  n  thb  Fibit  Pakt  or  mn  Papi 


PSge4Sl,liMlSfrMBboBoii,lbr'*MCMNi"  itad  **  mtdom." 
Pkge  45 1 ,  line  1 1  from  bottom,  far  ^  Paitljiid  Stone  in  put  of  die  Isle  of  Piiz1)eek 
rend  **  Porbeck  and  Portland  Bedi  in  Donetihire." 

FUge  45S,  line  15  from  bottom,  after  ** follow **  insert  ^ns." 


nL — Oh  ths  "Lingcla  Flags,"  or  ''FasmaoG  Gkoup" 

or   THS   DOLGKLLT  DISTRICT. 

BjThomai  Bklt,  F.G.S. 
[PABTL] 

THE  strata  lying  abore  and  below  the  Lingala  Flags  have  already 
been  well  described  and  illustrated :  the  Menevian  Gronp  below, 
by  Messrs.  Salter  and  Hicks,  and  the  Tremadoc  Gronp  above,  by 
Messrs.  Homfray,  Ash,  and  Salter.  The  great  mass  of  strata  lying 
between  has  not  fared  so  well,  though  several  notices  of  it,  to  which 
I  shall  refer,  have  appeared.  In  the  present  paf*er  I  propose  to 
describe  these  strata  in  detail;  and  the  remarks  I  have  to  offer 
embody  the  results  of  three  years'  researches,  during  part  of  which 
I  have  had  the  advantage  of  the  company  and  able  co-operation  of 
Messrs.  Ezekiel  Williamson  and  J.  C.  Barlow,  whose  discoveries 
I  shall  have  to  mention  in  my  description  of  the  rocks  and  their  fossil 
contents.  To  facilitate  the  study  of  the  district  around  Dolgelly, 
which  is  exceedingly  faulted  and  complicated,  I  have  carefully 
mapped  out  nearly  the  whole  of  the  rock  exposures.  Tliis  may 
seem  to  have  been  unnecessary,  seeing  that  we  have  already  the 
(xeological  Survey  maps  of  the  district.  But  since  the  officers  of 
the  Survey  examined  and  mapped  out  the  rocks  of  Merionethshire, 
from  fifteen  to  eighteen  years  have  elapsed,  and  the  maps  which 
then  added  so  much  to  our  knowledge  are  now  far  behind  our 
requirements.  The  whole  of  the  strata  lying  between  the  Tarannon 
shale  and  the  Cambrian  grits  are  there  coloured  alike.  Neither  the 
Arenig  nor  the  Tremadoc  rocks  are  recognised ;  and  we  now  know 
that  the  strata  there  named  "  Lingula  Flags  "  include  at  least  three 
distinct  and  diverse  groups. 

In  1847  Professor  Sedgwick  separated  the  Tremadoc  rocks  from 
the  "  Lingula  Flags,"  calling  the  latter  the  Festiniog  Group.     Since 
then  Mr.  Salter  has  been  the  pioneer  in  their  investigation.    n\% 
discovery  in  1863  of  Paradoxides  Daoidis  m  V\\^  ^bX^^  o'l  '^V,\i^v^^ 
gave  an  impulse  to  the  study  of  these  old  xocV^,  >iX\tA.  V^cat^^vi^^-^  vcs.  "^ 
rich  liarvest  of  Primordial  trilobites,  chiefty  l\iTO>\^\>iX\ft  VcA^'^^^sis^^^ 
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labours  of  Mr.  Hicks.  The  strata  containing  these  trilobites  have 
been  separated  from  the  Lingula  Flags  bj  Mr.  Salter,  under  the 
name  of  the  Menevian  Group.  The  recent  discovery  by  Mr.  Hicks 
of  new  forms  of  Paradoxides  in  the  purple  slates,  inter-stratified 
with  the  Harlech  grits,  will  probably  lead  to  the  classification  of 
the  Paradoxides  beds  as  Lower  Cambrian.  The  Menevian  Oionp 
will  then  form  the  top  beds  of  the  lower  instead  of  the  bottom  beds 
of  the  upper  formation  and  the  Lower  Cambrian  will  have  a 
well-defined  palaeontological  limit  upwards.  Whilst  linked  to  the 
upper  series  by  such  general  and  far  ranging  forms  as  Conoeanfphe 
and  AgnosttUf  it  will  be  distinctly  marked  off  by  Paradomdes  and 
other  genera  that  do  not  transgress  the  upper  boundary  of  the 
Menevian  beds. 

The  Lingula  Flags  above  the  Menevian  Oroup  have  been  divided 
by  Mr.  Salter  into  the  Lower,  Middle,  and  Upper  Lingula.  Li  a 
paper  by  Mr.  Plant,  an  abstract  of  which  appears  in  the  Quarterly 
Journal  of  the  Grcological  Society  for  November,  1866,  the  same 
classification  is  adopted.  Messrs.  Salter  and  Hicks,  in  the  Report  of 
the  British  Association  for  1866,  include  the  Lingula  Flags  in  the 
Festiniog  Group,  and  characterises  them  as  ''hard  siliceous  sand- 
stone with  grey  flaky  slate,  containing  LinguleUa  Davtstt."  This 
description  only  applies  to  the  Liugula  Flags  of  South  Wales.  In 
North  Wales  the  arenaceous  flags  and  shales  containing  LingvleUa 
Davisii  only  form  a  subordinate  part  of  a  series  of  dark-blue  and 
black,  fine  grained  slates,  containing  trilobites  of  several  genera. 

Even  when  we  have  divided  the  group  into  Upper,  l^iddle,  and 
Lower,  we  have  still  to  8i)eak  of  the  Upper  division  of  tlie 
Upper,  and  the  Lower  division  of  the  Lower  Festiniog,  as  each 
sub-division  cont^iins  two  distinct  sets  of  strata.  Recent  dis- 
coveries have  shown  that  the  group  includes  at  least  six  zones 
of  animal  life,  each  distinct  and  separate.  I  believe  that  I  only 
meet  the  strict  requirements  of  the  case  when  I  propose  to  form 
three  groups  of  the  strata  now  included  in  one.  My  proposal  is,  to 
restrict  the  name  of  the  Festiniog  Group  to  the  flags  containing 
LtngvIeUa  Davisii  and  Hymenocaris  vermicauda,  to  which  it  was 
originally  applied  by  Sedgwick,  and  to  form  the  slates  and  flags 
lying  below  them,  characterised  by  typical  forms  of  Olenus,  into  a 
new  group,  which  might  well  be  called  the  Maentwrog  Group,  as 
the  strata  included  in  it  are  exhibited  in  great  perfection  at  and 
around  the  village  of  Maentwrog,  two  and  a  half  miles  west-south- 
west from  Festiniog,  For  the  blue  and  black  slates  lying  above  the 
Festiniog  Group,  as  above  limited,  I  propose  the  name  of  the  Dolgelly 
Group,  as  it  is  only  in  the  neighbourhood  of  DolgeUy  that  both 
the  members  of  which  it  is  composed  have  as  yet  been  found.  It 
is  well  characterised  by  several  aberrant  forms  of  Olenus,  constituting 
the  genera,  or  sub-genera  Parabolina,  Peltura,  SphcBropihalmua,  and 
Dikelocephalns  of  various  authors. 

The  Maentwrog,  Festiniog,  and  Dolgelly  Groups  are  both  litho- 

logically  and  paUeontologically  distinct.     None  of  the  Crustaceans 

paaa  from  one  group  to  ano^kei,  And  peculiar  genera  are  found  in 
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Lithologically,  the  Dolgelly  Group  is  characterised  by  soft 
:  slates,  with  a  black  streak ;  the  Festiniog  Group  by  hard 
oeous  flags,  and  the  Maentwrog  Group  by  dark-blue,  jointed, 
ginous  slates. 

tfore  passing  on  to  a  detailed  account  of  these  rocks  and  their 
.  contents,  and  in  order  to  exhibit  clearly  their  position  in  the 
brian  system,  I  give  below  a  table  of  the  whole  of  the  Cambrian 
{,  showing  the  proposed  classification,  and  the  range  of  the 
ra.  I  have  not  included  Galymene,  Homalonotus,  and  Nucula, 
ded  by  Messrs.  Salter  and  Hicks  from  rocks  at  St  David's — 
ved  by  them  to  be  of  Tremadoc  age* — as  no  Tremadoc  species 
been  found,  and  all  the  trilobites  belong  to  Silurian  genera. 
'  will  probably  form  a  Lower  Arenig  Group. 

Tablb  of  thb  Cambrian  Rocks  showing  thb  Ranob  of  the  Genbba. 
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Tbo  Genera  marked  tbus  *  pass  upwards. 
1  Report  Brit.  Assoc.,  1866,  p.  184. 

fTo  be  continued,  J 
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lY. — ^NoTES  ON  West  Indian  Gbologt,  with  Remarks  on  tem 

Existence  of  an  Ati^antis  in  the  Early  Tertiary  Period; 

AND  Descriptions  of  some  New  Fossils,  from  the  Caetbeaw 

Miocene. 

By  R.  J.  Lbcumsri  Guppt,  F.L.S.,  F.0.8. 

SINCE  the  researches  of  Heer  into  the  Miooene  Flora  of  Swit- 
zerland have  invested  the  theory  of  a  Tertiary  Atlantis  with 
some  degree  of  probability,  other  observers  have  oome  forward  with 
arguments  on  the  one  hand  which  lend  support  to  that  hypothesis ; 
whilst  on  the  other  hand  it  has  been  attempted  to  prove  that  the 
facts  (as  to  the  presumed  migrations  of  plants  and  animals)  are  to  be 
accounted  for  rather  by  a  connection  between  Europe  and  America 
through  the  Asiatic  region.  My  examination  of  the  Jamaican  fossils^ 
first  led  me  to  support  a  modification  of  t£e  original  view  taken  by 
Heer,  and  in  April,  1866, 1  communicated  to  the  Geological  Society  a 
paper  bearing  on  the  subject  That  paper  was  read  on  the  20th  of 
Juno,  1866,  and  an  abstract  of  it  appeared  in  the  August  number  of 
this  Magazine.'  I  propose,  on  the  present  occasion,  to  make  a  few 
remarks  on  the  probability  of  the  former  connection  between  the 
eastern  and  western  shores  of  the  Atlantic. 

It  does  not  seem  to  me  improbable  that  we  shall  ultimately  have 
to  admit  that  the  Tertiary  Atlantis  was,  in  all  probability,  only  the 
termination  of  a  pre-Tertiary  Atlantis,  and  that  tlie  physical  changes 
produced  by  tlio  gi*adual  disappearance  of  the  Atlantic  land, 
and  tlio  einergonco  of  land  in  other  regions,  gave  rise  to  that 
migration  of  sj)ecie8,  the  causes  of  whieli  we  now  seek  to  explain. 

According  to  Dana,  the  North- American  continent  has  been 
receiving  constant  additions  during  the  Palaeozoic  and  Mesozoic 
periods ;  ])nt  he  has  not  satisfied  us  as  to  the  origin  of  the  immense 
amount  of  material  necessary  for  the  fonnation  of  so  much  land ;  and 
I  would  suggest  the  possibility  of  that  material  having  been  derived, 
in  part,  from  land  which  occupied  some  }X)rtion  of  the  present 
Atlantic  area.  Such  land  would  have  j)ermitted  the  diffusion  of 
plants,  while  its  shores  afTonled  the  means  for  the  migration  of 
marine  animals  between  America  and  Euroi)e.  Then,  if  the  Atlantic 
continent  were  of  pre-Mi(jcene  date,  and  if  its  destruction  and  sub- 
mergence began  in  Eocene  times,  we  might  be  able  to  accoimt 
for  the  facts  ol)served  as  to  the  distribution  both  of  K<x)one  and  Mio- 
cene Invcrt4;l)i*ata  and  Plants.  Since  the  Eocene  j)eriod  the  Alps,  in 
part  fonned  of  Nunimulitic  Limestone,  have  been  upheaved,  and  it 
may  be  assumed  tliat  an  e<[uivalent  amount  of  depression  took  place 
on  some  not  very  remote  i)!irt  of  the  earth's  surface.  The  submer- 
gence of  the  Atlantis  continued  throughout  the  earlier  Tertiaries.  may 
have  left  but  its  higher  points,  as  detAche<l  groups  of  coral  islands, 
in  the  later  Mio(*ene  sea.  Dana  is  of  o])inion  that  the  Pacific  land 
has  been  depressed  G,000  feet  in  post-Tertiary  times.^     It  is,  there- 

1  Quart.  Journ.  Oeol.  Soc.  vol.  xxii.,  p.  281. 

2  Vol.  III.  p   373.     Quart.  Journ.  Utol.  Soc.  Vol.  xxii.,  p.  670. 

3  Manual  of  Geology,  p.  5^7. 
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fore,  not  so  improbable  tbat  the  submergenoe  of  the  AUantio  and 
Pacific  continents  was,  in  part,  contemporaneous  with  the  upheaval 
of  large  areas  in  Europe  and  America.^ 

It  is  possible  that  we  have  here  an  explanation  of  the  com- 
paratively limited  development  of  Tertiary  formations  in  North- 
America.  They  are,  as  we  know,  chiefly  confined  to  the  region  about 
the  Mississippi,  and  to  a  narrow  belt  whidi  extends  along  the  Atlantic 
coast  This  small  development  of  Tertiary  rocks  may  be  due  to 
the  submergence  of  the  area  whence  the  material  for  the  formation 
of  the  American  continent  was  formerly  derived.  A  careful  study 
of  the  physical  geology  of  the  whole  region  under  consideration 
would  idone  enable  us  to  generalize  with  safety  on  this  point 

2.  A  further  search  in  the  Lower  Miocene  beds  of  Sem  Fernando, 
in  Trinidad,  has  been  rewarded  by  the  discovery  of  a  shell  hitherto 
only  known  by  a  few  examples,  obtained  by  Sir  Bobert  Sdbomburgk 
finom  a  rock  in  Barbados,  and  which  was  described  by  Professor 
Forbes.  It  is  possible  that  we  may  hence  derive  some  clue  to  the 
age  of  the  Barbados  older  Tertiary,  which  is  as  yet  undetermined. 
In  order  to  be  clearly  understood  I  shall  give  a  very  brief  outline  of 
the  geology  of  Barbados. 

Two  formations  are  exposed  in  Barbados.  They  have  been  named 
respectively  the  Coral  formation  and  the  Scotl^md  formation.  Of 
these  the  former  appears  by  its  included  organic  remains  to  be  of 
the  same  age  as  the  Newer  Pliocene  deposits  of  the  West  Indies. 
All  the  species  are  stiU  existing.  The  Scotland  formation  contains 
the  well-known  microscopic  organisms  described  by  Ehrenberg,  and 
called  by  him  Polycystina.  In  an  '*  isolated  rock  "  in  this  formation 
Sir  Bobert  Schomburgk  found  some  fossil  moUusca.  Of  these, 
three  species  alone  were  in  a  state  to  admit  of  description,  and  they 
were  named  by  Professor  Forbes,  who  was  inclined  to  regard  them 
as  Miocene.  From  that  time  (1846)  to  the  present  no  further 
examples  of  these  fossils  have  been  discovered.  I  had  the  good 
fortune  to  find  one  of  them  (the  l^M/CMla  Schomburgki  of  Forbes) 
in  a  greenish-gray  shale  among  the  middle  beds  of  the  Lower 
Miocene  series  of  San  Fernando.  The  Nucula  in  question  is  a  re- 
markable species,  resembling,  especially  in  the  character  of  its 
ornamentation,  the  N.  divaricata  of  the  Pacific,  and  the  N.  Cohholdia 
of  the  English  crag.  In  the  San  Fernando  beds  fossils  are  rare,  and 
difficult  of  extraction.  Several  other  species  accompany  the  Nucula 
in  the  bed  of  shale  ;  but,  although  enough  is  seen  of  them  to  indicate 
that  they  probably  belong,  in  most  cases,  to  undescribed  and  extinct 
species,  they  are  rarely  in  a  condition  for  description. 

Our  information  as  to  the  relation  of  the  ''isolated  rock"  con- 
taining Nucula  Schomburgki  to  the  Scotland  formation  is  not  so 
precise  as  might  be  wished ;  but,  assuming  it  to  be  a  detached  pin- 
nacle or  boulder  belonging  to  the  Lower  Miocene  it  would  thus 
appear  that  the  Scotland  formation  is  newer  than  the  Lower  Miocene, 
and  may  possibly,  considering  that  it  is  inferior  to  the  Pliocene,  be 

1  Dana,  cp.  n/.,  pp.  631, 632;  and  Lyeil,  PiincV^leh  ^^  «^^^«  Vl\. 

VOL.  jy,-~MO,  XLL  ^^ 
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of  Upper  Miocene  date.  For  although  the  Scotland  formation  ib 
different  in  its  general  appearance  and  composition  from  the  Upper 
Miocene  of  San  Domingo,  Jamaica,  Trinidad,  and  Cumana,  yet  it 
bears  in  part  a  similarity  to  that  of  Trinidad,  in  its  included  and 
characteristically  abundant  minerals ;  namely,  petroleum,  coal,  and 
selenite. 

It  may  perhaps  be  inferred  from  the  disoovery  of  JVuciiIa  Sckom- 
burgki  in  the  Lower  Miocene  of  Trinidad  that  after  the  deposition 
of  that  formation  a  depression  took  place,  which  led  to  the  existence 
of  a  deep  ocean  over  part  of  the  West-Indian  area.  This  is  in- 
dicated by  the  Polycystina  beds  of  Barbados,  whose  fossils  resemble 
those  dredged  from  great  depths  in  the  sea.^ 

As  the  Nuctda  Schomhurgki  is  an  interesting  form,  I  haTO  made  a 
drawing  of  the  best-preserved  example,  and  three  other  fossils  from 
the  same  bed  are  also  figured  herewith,  together  with  some  other 
species  of  mollusca  from  Miocene  deposits  in  the  West-Indies  ;  and 
which  are  not  only  interesting  from  their  zoological  affinities,  but 
may  aid  in  the  identification  of  rocks  of  the  Tertiary  period  in  the 
Caribean  area. 

3.  In  the  lists  of  fossils  I  gave  in  my  paper  on  the  Relations  of 
the  West-Indian  Tertiaries,  the  name  AnciUaria  glandiformis  should 
have  been  included  in  the  San  Domingan  and  Jamaican  lists.  I  am 
satisfied  from  the  figures  of  this  variable  shell,  given  by  Homes,  in 
his  Fossil  Mollusca  of  the  Vienna  Basin,  that  the  AnciUaria  in  the 
collection  of  the  Geological  Society  belong  to  this  species,  and  also 
the  small  and  young  examples  from  Jamaica,  in  the  British  Museum. 
Another  link  is  thus  added  to  those  wliich  already  connect  the 
European  and  Caribean  Miocene.  The  shell  I  described  in  the 
same  paper  as  Melanopsia  cepida  (not  captda,  which  is  a  misprint), 
seems  to  be  deserving  of  generic  rank,  and  I  propose  to  distinguish 
it  by  the  name  Crepitacella.  The  characters  are  appended  hereto. 
The  shell  described  by  me  under  the  name  of  Malea  camura  occurs 
in  San  Domingo  as  well  as  in  Jamaica.' 

4.  As  a  further  result  of  my  researches,  I  may  here  state  that 
I  find  myself  gradually  tending  towards  the  belief  that  the  Tamana 
series  and  the  San  Fernando  beds  in  Trinidad  must  be  separated 
from  the  other  deposits  in  the  West-Indies  termed  Miocene ;  and 
that  it  would  be  more  correct  for  the  present  to  limit  the  term  Lower 
Miocene  to  the  former,  and  to  class  the  Anguilla  and  Antigua  Beds 
as  the  lower  members  of  the  Upper  Miocene.  I  propose,  therefore, 
the  following  classification  of  the  Caribean  Upper  and  Middle 
Tertiaries : — 

1.  Pliocene. 

a.  Barbados,  Guadeloupe,  etc. 

b,  Trinidad  (Matura  Beds). 

>  See  Maury,  Phys.  Geogr.  of  the  Sea  (1868),  pp.  264,  263. 

'  The  shell  from  San  Domixvco,  m  IK^  British  Museum,  labelled  Venus  dreiiutri*, 
IB  not  that  species,  but  mote  pTO\>tt\A^  yenu«T\g\4a  (Y.ru^oiaj^ 
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2.  Tipper  Miocene, 
a.  Cumana. 

h  Barhuda. 

e.  Trinidad  (1.  Mornga  Seriei :  S.  Caroni  Series). 

d,  Jamaica  (Vere,  Bowdea  and  Upper  Clareadim  Beds). 

0.  San  Domugo  (NiTaj6  shale,  etc). 

/.  Anj^oilla. 

p,  Antigua  (Chert  fonnation :  Conglomerate  heds). 

A.  Bazndos  (Seotland  formation). 

3.  Lower  Miocene, 

a,  Trinidad  fManzanilla  Beds). 
i.  Trinidad  (San  Fernando  Beds). 
c,  (?)  Barbados  (Nncula-rock.) 

It  will  be  noticed  that  I  have  inserted  the  name  of  Barbuda  in  the 
list  of  Upper  Miocene  localities  given  above.  Having  recently 
examined  a  small  collection  of  fossils  from  that  island,  I  have  deter- 
mined the  following  species  from  it : — 

Oliva  eylindrica.  Sow.  BuHa  ttriaiOf  Brag. 

Niu$a  toUdtUOf  Ooppf.  TfUina  bipNeata,  Ck»nrad. 

All  these  species  occur  in  the  Miocene  ;  and  thus  Dr.  Duncan's 
conclusion,  as  to  the  existence  of  the  Middle  Tertiary  in  that  island, 
is  now  confirmed  by  the  discovery  of  these  mollusca. 

5.  Mr.  Jeffreys,  in  his  paper  on  **  Dredging  among  the  Hebrides ' 
notices  that  the  diffusion  of  univalves  is  slower  than  that  of  bivalves. 
This  fact  may  help  us  to  explain  why  there  should  be  comparatively 
BO  large  a  proportion  of  bivalves  common  to  the  Middle  Tertiaries  of 
the  United  States,  and  the  West-Indies.  The  species  of  mollusca  I 
have  ascertained  to  occur  in  both  these  areas  are  as  follow  : — 

UnwahM, — FeUUoconehut  aeuJpturaiua,  Lea. 
Dentalium  mississipettM^  Conrad. 
Zatirus  infundibtUum^  Lam. 
Bivalvet, — Artemis  acetabulum^  Conrad. 
Tellina  biplieata,  Conrad. 
Peeten  Mortoni,  Conrad. 

„      eompariliif  Tuomej  and  Holmes. 
Zueina  pennttfUfaniea^  Linn. 
Ostrea  virginiea.  Gruel. 
Teredo  JUtulay  Lea. 
Chama  aretneUaf  Lam. 

Thus  we  have  another  fact  pointing  to  the  greater  facilities  which 
must  have  existed  for  migration  between  the  European  and  Caribean 
Middle  Tertiary  seas  tha^  between  the  latter  and  North  America. 
For,  although  but  few  Gku9teropoda  are  common  to  the  Eurcmean  and 
the  Caribean  Miocene,  yet  very  many  are  closely  allied,  which  is  not 
the  case  with  those  of  America.  Further,  all  those  species  of 
mollusca,  which  Conrad  and  other  authors  find  to  be  common  to 
both  continents,  are  bivalves.  And  there  are  as  many  bivalves 
common  to  the  European  and  West-Indian  Miocene  as  there  are  to 
the  latter,  and  that  of  the  United  States. 

1  Ann.  and  Mag.  N.H.^  S  m.,  vol.  18,  p.  3S1,  (}So^.  \^WV  ^ 
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Descriptions  of  a  New  Oenus  and  Six  New  Species  of  MMiuea,  from 

the  Gartbean  Miocene, 

L — OrepitaceUa. — gen.  nov. 

ShsU  turreted,  oono-o/lindrio,  last  whorl  large,  rounded ;  aperture  Urge,  with  a 
broad  and  short  anterior  canaL    Columella  twisted ;  peristome  simple,  prominent. 

C.  e^mU,  Ouppr,  Qoart.  Joom.  (reol.  Soc.,  YoL  xxiu  p.  580,  pi.  xxtL  fig.  14. 
Upper  Miocene,  Cnmana. 

The  tme  position  of  this  shell  is  probably  in  the  neighbourhood  of  the  fiunily 
Bueewid<»y  in  which  I  hare  proyisionally  placed  it  Its  nearest  relation  known  to  me 
is  OyUen$  puleheUOf  Adams. 


& 


Xaxbb  of  Xew  Spboibb  Figusbd  and  Dbsoribid. 


Fig.  1.  Idda  ineognita, 
„    2.  Zeda  bittUcata, 

3.  Tomatina  ooix-laeryma. 


M 


Fig.  4.  Stomatia  euMon, 
„    6.  NucuU  Sehombwrgki. 


» 


6.  Mactra  tubovalina. 


n. — Stomatia  eidolon,     (Fig.  4.) 

Shell  depressed,  ear^shaped,  few-whorled,  radiately  striate,  with  a  furrow  near  the 
outer  an^le  of  the  whorls ;  spire  small,  depressed. 

This  httle  shell  resembles  a  Haliotis  without  holes,  and  for  this  reason  I  hare 
placed  it  in  the  genus  Stomatia ;  for  in  some  respects  it  resembles  a  Sigaretus^  differ- 
ing from  the  latter  genus  in  having  a  groove  along  the  margin  of  the  whorls,  as  in 
Hal%ot%$, 

Lower  Miocene,  San  Fernando,  Trinidad. 

HL — Tomatina  coix-lacryma,     (Fig.  3.) 

Shell  small,  cylindrical-oval,  nearly  smooth,  but  with  fine  spiral  strise.  Spire  sunk, 
the  first  whorl  projecting  as  a  small  papillary  knob ;  whorls  slightly  concave  below 
the  superior  angle;  suture  channelled.  Aperture  long  and  narrow,  widening  an- 
teriorly  ;  columella  with  a  callous  plication. 

This  shell  recalls  the  secondary  Aeteonina.  It  is  apparently  related  to  T.  coaretata 
and  T.  canalieulata,  D'Orb.,  and,  perhaps,  also  to  Bulla  Zqfonkaireana,  Basterot,  of 
the  European  Miocene.  Only  the  point  of  the  spire  is  above  the  plane  of  the  last 
whorl. 

From  the  Upper  Miocene  of  Cumana  and  Jamaica. 

rV. — Nuctda  Schomburghi.  Forbes.     (Fig.  5.) 

n^orbes  in  Schomburgk's  History  of  Barbados,  p.  565.) 

This  shell  varies  a  good  deal  in  height  and  width.  The  lunule  is  impressed,  but 
not  circumscribed,  nor  is  there  a  circumscribed  dorsal  area.  The  shell  is  thick  and 
nacreous ;  the  teeth  of  the  hinge  are  pointed. 

Lower  Miocene,  San  Fernando,  Tnnidad. 

V. — Leda  biatdcata,     (Fig.  2.) 

Shell  ovately  trigonal,  with  numerous  concentric  ribs,  narrower  than  their  inter- 
stices ;  with  a  somewhat  sinuous  elevated  ridge  running  from  the  umbo  to  the  pointed 
rostrum  behind ;  rounded  anlenoTV^  m\.\i  o^xoMxid  groove  running  from  the  nmbo  to 
the  ventral  margin  near  t^e  axi\AtVQit  an:|^«.  T^tiS^'^^  Ol^3ra\  ^^Mterior  dorsal  ares 
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flit,  dogMOf ,  itritte  eontimioady  witili  tiie  ribi  of  tiie  dne ;  n*  tcij  dktiiiet  anterior 
arem.    Teeth  Torjr  prominent. 

Thif  eeiflj  dutingniihed  and  bandaome  little  apedes  ia  related  to  tbe  reeent 
X.  jmmmetmtiM.  It  ia  withont  tiie  lam  weQ-defiaed,  anterior  doraal  area  which  that 
q^edea  seema  to  hare.    It  ia  alao  allied  to  L,  mrmatm,  D'Ori>. 

Upper  Miooeoe,  Jamaica. 

YL—Leda  ineogmkL    (Fig.  1.) 

SkeB  tranarendj-orate,  eompremed,  with  ronnded  concentric  riba ;  rostrated  poa- 
teriorij.  Donalareaa  broad,  oatinetyOicnniieribedbj  the  keeiawhidinm  from  the 
nmbonea  to  the  eztremitieB. 

Lower  Miocene,  San  Fernando,  Trinidad. 

YIL^Mtuira  nikovaUtuL     (F\g.  6.) 

ShtO  triangolari  J  mb-oral,  tranaraae,  neari j  eqnilateral,  rather  thin,  comprened, 
concentricall J  striate  bj  linea  of  growth ;  portorior  slope  luge,  and  wdl-denned  b j 
the  keel  running  from  the  nmbo  to  the  poaterior  end ;  anterior  slope  smaller,  and  leas 
defined,  the  carination  running  from  the  nmbo  becoming  obacore  towarda  the 
eztremi^. 

This  Ddon^  apparently  to  tiie  groan  of  tme  MactnUf  of  whidi  the  British 
Jf.  ituiUrmm  is  an  example,  somewhat  allied  to  the  preaent  shdL 

Lower  Miocene,  San  Fernando,  Trinidad. 


Y. — Ov  THs  Bkloiah  Tkbtiabixs. 

Bj  Dr.  A.  toh  KoDmr,  of  the  UniTersitj  of  Mariraxg. 

SINCE  Sir  Charles  Ljell  published  ius  most  aooorate  and  detaQed 
paper  **  On  the  Tertiaries  of  Belginm  and  French  Flanders,"  geo- 
logists could  only  differ  in  their  opinions  on  the  facts  mentioned  by 
him.  New  diBooveries  have  been  made  in  Belgium  only  in  the  last 
few  years ;  besides  the  splendid  cuttings  in  the  ditches  for  the  forti- 
fication of  Antwerp,  about  which  I  am  going  to  speak  afterwards, 
there  has  been  found,  near  Mons,  by  sinking  a  well,  a  thick  bed 
of  lime  and  limestone  at  the  base  of  all  hitherto-known  Belgian 
Tertiaiy  beds,  containing  numerous  and  well-preserved  Tertiaiy 
marine  and  fresh- water  mollusca.  The  disooYerers,  MM.  Comet  and 
Briart,  Engineers  of  Mines,  and  most  zealous  geologists,  described 
very  carefully  the  geological  position'  and  afterwards  the  extension' 
of  tiiese  lowest  Tertiaiy  beds  in  Hainaut  In  their  first  paper  they 
had  tried  to  determine  the  Molluscan  fiiuna  of  this  basement  bed, 
after  Deshayes'  works;  but,  out  of  150  species,  they  could  name 
only  22,  and  amongst  these  there  are  still  some  very  doubtful  ones. 
These  22  species,  belonging  to  beds  superior  to  the  "Olauconie 
inferieure  "  and  to  the  '*  Sables  de  Bracheux "  of  the  Paris  basin, 
they  concluded  that  the  new  beds  at  Mons  corresponded  in  age 
with  a  part  of  the  "  Calcaire  grossier,"  and  with  the  Upper  part  of 
the  "  Sables  inferieurs  '*  (Cuise-la-Motte). 

Now  the  Calcaire  grossier  and  the  Sables  de  Cuise  contain  a  very 
rich  and  well-known  fauna,  so  that  I  concluded,'  from  the  small 
number  of  species  identical  to  them  and  to  the  beds  of  Mons,  that  they 
were  of  different  age,  rather  than  of  the  same,  and  the  fauna  of  the 

1  BolL  del  Acad.  roj.  de  Belg.  2me  serie  t.  xz.  No.  11  and  t.  zziL  Xo.  12. 
>  See  alao  Gbou  Mao.,  1866,  YoL  III.  p.  174. 
'  Zeitachr.  d.  D.  GeoL  Gee.,  liz.,  pg.  82. 
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Sables  de  Braohenz  being  very  small  and  Utile  knoim,  and  bearing 
a  different  aspect^  it  is  not  Burprising  that  the  oorrespondenoe  in  age 
of  the  Sables  de  firacheuz  with  the  Ume-beds  of  Hons  cannot  yet  be 
proved  by  Palaeontology,  whereas  Geology  indicates  it 

Mr.  Comet  has  written  me  recently  that  he  has  since  leoogniced 
his  error,  and  that  he  is  going  to  rectify  it  I  have  thon^t  it 
desirable  to  make  thu  statement  in  order  to  save  the  honoiar  of 
Paleontology,  becnuise  Mr.  Whitaker  ^  has  cited  the  paper  of  Messn. 
Comet  and  Briartas  aproof  that  it  is  unsafe  to  trastto  Palssontological 
evidence. 

I  wish,  in  passing,  to  say  a  few  words  on  the  ferroginons  sand- 
stones from  Kent,  about  which  Mr.  Whitaker  1.  a  does  me  the 
honour  to  cite  my  opinion. 

The  commonest  and  best  determinable  fossil,  or  rather  oast,  in 
Mr.  Prestwich's  collection  was  Area  lacieay  Lin.,  which  I  miatodc  at 
first  sight  for  A.  preHoM,  Desh.,  a  species  peculiar  to  the  Middle  and 
Upper  Oligocene  beds,  but  after  careful  examination,  I  recognized 
that  it  was  the  recent  species,  and  in  this  opinion  I  was  confirmed  by 
the  superior  knowledge  of  ^e  late  Br.  S.  P.  Woodward.  Besid^ 
this  species,  I  believe  there  were  TerebraMa  grandU,  ScdUuria 
foliaeea,  and  Emarginula  fi$$wa,  L.,  so  Hiat  I  thought  it  probable 
that  those  beds  corresponded  wiUi  the  Bed  Crag,  and  in  this  the  late 
Dr.  S.  P.  Woodward,  one  of  the  best  judges  of  this  matter,  was  also 
of  the  same  opinion.  Unhappily  I  made  no  list  of  the  determinable 
fossils,  but  I  hope  Mr.  Prestwich,  who  so  kindly  allowed  me  to 
make  gutta-percha  casts  from  his  specimens,  will  find  them  out 
again,  and  confirm  my  statement. 

Mr.  E.  R.  Lankester*  has  published  a  paper  "  On  the  Tertiaries  in 

the  neighbourhood  of   Antwerp,"   by   which  he  introduces    into 

English  literature  the  discoveries  and  observations  made  by  Messrs. 

Nyst,  de  Wael,  and  Dojardin.     He  adopts  the  old  division  of  the 

Antwerp  beds,  by  Nyst,  Dumont,  etc,  into  : 

o    i.A    ^o    ij-  •       ( Sable  jaune. 
SystimeScaldMien.  [  g^y^ig-^. 

Systime  Diestien.    js*Sonof. 

He  calls  the  Syst^me  Scaldisien,  Upper  and  Middle  Pliocene ;  the 
Syst^e  Diestien,  Lower  Pliocene,  not  Miocene,  (as  I  had  published 
it  two  years  before),  and  he  tries  to  prove  the  correctness  of  this 
opinion  by  the  per-centage  of  recent  species  in  the  different  beds, 
and  by  the  resemblance  of  the  fauna  of  the  Systems  Diestien  to  that 
of  the  Syst^me  Scaldisien,  and  of  the  Coralline  Crag,  after  the  lists 
published  by  Mr.  Nyst  Now  the  list  of  Mr.  Nyst  of  the  fossils 
from  the  Syst^me  Diestien  was  not  intended  as  a  monograph,  bat 
purely  to  illustrate  a  new  locality,  so  that  it  is  not  extraordinary  if 
a  number  of  names  are  erroneous.  On  the  contrary,  it  is  most 
natural  that  Mr.  Nyst  should  have  identified  the  new-found  fossils 

^  Q,\iBxt.  3oum.  0«q\.  8q(^  1866,  p.  432. 
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IB  much  IB  poflsible  with  the  well-named  fosBils  of  his  oountiy, 
in  this  case  eepedallj,  with  the  shellB  from  the  Scaldisien.  On  the 
other  side  I  most  maintain  that  eveiy  Tertiary  horizon  has  as  manj^ 
species  in  common  with  the  succeeding  as  with  the  preceding 
horizon,  that  is  to  say,  if  they  are  analogous  deposits,  and  provided 
there  be  no  sharp  lines  of  division  separating  them,  either  into  two, 
three,  or  four  periods,  according  to  the  author  foUowed,  whether 
it  be  Dr.  Hoemes,  Sir  Charles  Lyell,  or  Professor  Beyrich.  The 
division  of  Professor  Beyrich  into  four  periods  is  in  accordance  with 
the  geological  distribution  of  the  different  beds,  and  has  the  advan- 
tage that  the  names  of  the  periods.  Eocene,  Oligocene,  Miocene, 
Pliocene,  joined  to  the  words  Upper,  Middle,  and  Lower,  are  suffi- 
cient to  distinguish  all  the  principal  horizons  of  the  Tertiaries. 

If,  therefore,  the  Syst^e  Diestien  resembles  the  Coralline  Crag 
as  much  as  the  Coralline  Crag  resembles  the  Bed  Crag,  that  is  not  a 
reason  to  put  the  Syst^me  Diestien  rather  into  the  Pliocene  than  into 
the  Miocene.  Mr.  Lankester  proposes  to  put  certain  beds  of  the 
Vienna  basin,  which  he  concedes  to  be  coeval  with  the  Syst^me 
Diestien,  also  into  the  Pliocene ;  but  in  doing  so,  in  order  not  to 
withdraw  one  of  the  Antwerp  beds  from  the  others,  he  tears  in 
two  the  Vienna  beds,  which  are  most  certainly  identical  with  the 
''  Faluns  de  la  Touraine,"  the  type  of  the  Miocene,  and  older  than  the 
Snbapennine  and  Crag  beds,  which  are  the  type  of  the  Pliocene. 

I  must,  say  at  the  same  time,  that  the  name  of  Crag  noir  ought 
not  to  be  employed  instead  of  Sable  noir  or  Systeme  Diestien, 
because  these  beds  do  not  correspond,  either  in  age,  condition, 
appearance  or  contents  with  the  English  Crag. 

The  sub-division  of  the  Sable  vert  ought  to  be  abandoned,  because 
the  greenish  colour  is  caused  only  by  the  weathering  of  the  black 
glauconite  of  the  Sable  noir,  and  because  the  Sable  vert  lies  some- 
times below  the  Sable  noir,  and  contains,  moreover,  the  same  fossils, 
though  generally  only  in  the  state  of  casts,  the  oysters  {Ghryphaa 
navietdaris)  alone  having  the  shell  preserved.  In  short,  Mr.  Lan- 
kester very  correctly  states  the  difference  of  the  Systeme  Diestien 
from  the  Coralline  Crag,  and  its  identity  with  beds  generally  reputed 
to  be  of  Miocene  age ;  an  identity  first  announced  by  me  in  1863.' 
But  I  have  since  then  found  that  Professor  Kcuss,  of  Vienna  (one  of 
the  best  authorities  upon  Foramnifera,  Anihozoa,  and  Bryazoa),  had 
already  pointed  out  (in  his  paper  ''  On  the  Foramintfera,  etc.,  from 
the  Systeme  Diestien  and  from  the  Miocene  of  the  North  of  Grer- 
many),  the  great  analogy  between  their  fauna.  The  identity  of  the 
Sable  noir  with  the  beds  of  Becken  and  Winterswyk  in  the  South- 
east of  Holland  has  been  long  ago  recognised  by  Messrs.  Nyst  and 
Bosquet.  A  few  miles  from  Winterswyk,  near  Dingden'  (north 
of  Wesel),  there  appear  black  marly  sands  (not  passed  through  by  a 
well-boring,  in  a  tliickness  of  120  feet),  containing  a  very  rich  fauna, 
quite  similar  to  that  of  the  Syst^e  Diestien,  but  containing,  besides 

^  About  40  per  cent,  it  appears.  *  Zeitachr.  d.  D.  GeoL  Oes.  p.  460. 

*  See  Beynch,  "Ueber  die  ZuBammenaetziing  dcr  NorddeutadlLen  TertiaerfaiL- 
dimgen."  AbhandL  der  KoenigL  Acad,  zu  Berlin,  l%56. 
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some  other  species,  peculiar  to  the  Yienna  hasin  and  to  the  Faluns, 
such  as  Murex  aquiktnicuSf  Grat.,  JIf.  Partsehi,  Hoames,  etc.  Ahoat 
20  German  miles  to  the  east  from  this  place,  there  are,  in  numerous 
places,  near  Berssenbriick,  north  of  Osnabriick,  black  sandy  and 
marly  day-deposits  of  about  160  feet  in  thickness,  with  the  same 
fossils  repeated.  About  30  German  miles  further  to  the  east-nortfa- 
east,  the  black  day  once  more  appears,  near  Liinebui^,  with  a 
similar  fauna,  and  again,  about  15  miles  from  this,  a  yellow  marl, 
with  nearly  the  same  fossils,  is  met  with  also  near  Giihlitz,  near 
Terleberg  or  Wittenberge  (on  the  railway,  mid-way  between  Berlin 
and  Hamburg).  This  is  the  farthest  known  point  of  &is  Miocene  basin 
1o  the  south-east.  From  thence  the  Miocene  beds  spread  over  the 
western  part  of  Mecklenburg,  where  they  sometimes  occur  as  hard 
sandstones,  with  casts  of  marine  shells  (Bokup  Beinbeck).^  In  the 
western  part  of  Holstein,  Schleswig,  and  on  the  Isle  of  Sylt,  black 
micaceous  clay-deposits  appear  frequently,  with  a  similar  but  rather 
poorer  fauna,  somewhat  more  approaching  that  of  the  Corallind 
Crag.  In  the  eastern  part  of  Holstein  and  Mecklenburg,  emtic 
blocks  are  frequently  met  with,  containing  a  richer  and  older  fauna, 
that  is  to  say  of  Lower  Miocene  age. 

There  has  been  apparently  no  direct  communication  with  the 
Miocene  sea  in  Bohemia  and  Galicia,  the  extension  of  which  into 
Upper  Silesia  has  been  explained  and  illustrated  by  Professor 
Beyrich,  in  his  most  important  work  already  referred  to. 

So  far  for  tho  distribution  of  the  Miocene  beds  in  the  Nortli 
of  Germany.  As  to  the  fauna,  tliere  is  yet  little  known ;  it  is 
described  by  Professor  Beyrich  in  his  still  unfinished  work,  and  in 
some  lists  by  Mr.  Semper.  I  can  only  assure  English  geologists 
that  the  fauna  much  more  resembles  that  of  the  Vienna  basin,  and 
of  the  Subapennine  formation,  than  that  of  the  English  Crag,  and  of 
tlie  Systemo  Scaldisien,  near  Antwerp.  It  seems  quite  natural  that 
the  IVIiocene  of  the  North  of  Germany  should  contain  more  Sab- 
apennine  forms  than  the  Vienna  basin,  because  there  has  clearly  been 
a  migration  of  many  species  from  the  North  to  the  South,  as  is  now 
generally  accepted  by  most  geologists. 

Another  paper,  '*  On  the  Kainozoic  Formations  of  Belgium,"  *  lutf 
been  published  last  year  by  Mr.  Godwin-Austen,  against  which 
Mr.  Lankester,  Mr.  Searles  Wood,  and  others  have  more  or  lea 
energetically  remonstrated  in  different  papers,  especially  with  r^ini 
to  some  points  advanced  as  to  the  formation  of  the  English  Gng. 
Mr.  Searles  Wood,  with  his  long  years  of  experience  of  the  Crag- 
beds,  did  not  tliink  it  possible  to  admit  the  theories  and  many  of  the 
observations  as  to  tho  state  and  condition  of  the  Crag-sea,  as  ex- 
plained by  Mr.  God  win- Austen.  There  cannot  be  any  very  strong 
opposition  oflfered  to  such  a  high  authority ;  but  as  I  find  that  Mr. 
Godwin- Austen  has  published  a  number  of  observationa,  made  tf 
Antwerp,  during  his  short  stay,  which  have  not  yet  been  diepntei 

J  See  Koch  in  ZeitBchr.  d.  D.  Geol.  Ges.  vi.  pp  22  and  269 ;  yiU.  p.  249.    lf«7ri» 
Zeitschr.  d.  DcutBc\i.  Geo\.  Ge».  \\\.  ^.  W\. 
^  Quart.  Jouru.  Geo\.  ^.,  liOTi^vi\\,^QVxi\\.'^A*iA.   V^J^^ 
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I  vnniuie  to  offer  a  few  lemazkB  tfaeieon.  I  ha^e  Tisited  Antweip 
npon  five  separata  oocasioiia,  in  three  different  years,  and  have 
always  seen  new  cuttings  in  the  main  ditch  at  the  forts,  and  in  the 
excaTationa  for  a  new  harbour  between  the  town  and  the  Fort 
d'Anstraweel.  I  have  stayed  there  altogether  above  two  months 
collecting  a  large  quantity  of  fossils,  mostly  firom  the  nntonched 
beds,  and  as  my  observations  differ  in  so  many  parts  from  those  of 
Mr.  Qodwin-Ansten,  I  think  it  necessary  to  call  attention  to,  at  least, 
the  more  important  ones,  on  which  he  bases  his  theories.  It  is  most 
nnfortonate  that  he  does  not  follow  in  his  paper  the  divisions  of  the 
Tertiaries  of  any  of  the  authors  who  had  already  described  these 
beds;  and  that  he  does  not  himself  explain  where  he  intends  to 
make  these  divisions,  nor  the  names  by  which  they  shall  be  called. 
It  is  impossible,  therefore,  to  say  much  about  this  point ;  but  there 
are  certainly  more  than  two  Tertiary  horizons.  The  Barton  day 
does  not  correspond  in  age  with  the  "Bupel  day"  (which  Mr. 
Godwin- Austen  calls  Bupellien  day),  as  stated  by  him  (p.  234,  op,  dL), 
The  Tertiary  beds  of  Cassd,  Luithorst,  Freden,  and  Diekholz,  whidi 
he  puts  into  the  Upper  Kainozoic  (p.  241),  are  older  than  the  Faluns 
de  la  Touraine,  and  coeval  with  the  Grafenberg,  near  Dusseldorf, 
and  the  Sternberg  sandstones  which  he  puts  (p.  237)  into  the 
Tongrien ;  but  the  Tongrien  of  d'Orbigny  is  not  well  defined.  That 
of  Dumont  and  that  of  Ch.  Mayer  is  older  than  all  these.  The 
Faluns  of  Touraine  and  most  of  those  of  Bordeaux  are  older  than 
the  Crag  and  the  Cotentin  according  to  the  opinion  of  all  other 
geologists,  whereas  Mr.  Godwin- Austen  says  they  were  synchronous 
(p.  239),  but  without  giving  any  reason  for  this  opinion. 

This  classification,  then,  of  Mr.  Crodwin-Austen's,  invalidates  his 
otherwise  valuable  map,  because  so  many  different  periods  are  con- 
founded together.  As  to  his  theories  about  the  condition  of  the 
Crag-sea  area,  and  the  origin  of  its  deposits,  I  cannot  agree  with 
him  at  all,  because  I  have  observed  many  important  facts  differing 
Tery  much  from  those  stated  by  him. 

For  example,  he  considers  the  "  Sable  noir ''  as  coeval  with  the 
Coralline  Crag,  but  thinks  it  impossible  to  separate  these  from  the 
Bed  Crag  and  from  the  Scaldisien  (called  in  Mr.  Godwin- Austen's 
paper  "Scaldesien"),  because  this  should  "contain  only  dead  and 
drifted  shells,"  (p.  233),  "wholly  extraneous  to  it,  belonging  to  all 
regions  of  depth,  and  all  periods  of  the  Crag  formation  "  (p.  238), 

The  difference  of  the  fauna  of  the  "  Sable  noir  "  and  of  the  Coral- 
line Crag  is  explained  by  him  (p.  238)  "  by  the  differences  which 
result  from  depth  and  condition  of  sea-bed,"  and  (p.  241)  "  taken 
together  both  form  a  complete  marine  &una,  representing  a  greater 
range  of  sea-zones."  The  Systeme  Diestien  was  deposited  in  thirty 
to  forty  fEithoms  (p.  233),  in  a  maximum  thickness  of  four  metres 
(p.  233),  The  Systeme  Scaldisien  was  (p.  232)  "  heaped  up  under 
inconsiderable  depths  of  water,"  and  formed  about  six  feet,  but  at 
no  place  exceeded  probably  eight  feet ; "  it  was  a  dead  shell  gravel ; 
**  not  one  of  the  shells  had  lived  where  it  is  now  foimd." 

Now  I  can  assure  Mr.  Godwin- Austen  \!bal  Vlliiib  \2Kiv;2EDk»efi^  ^^  ^^m^ 
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different  beds  is  muoih  more  oonfliderable.  The  "Sable  jaune** 
attains,  near  Deome,  a  thickness  above  fifteen  feet;  the  "SaUe 
gris/'  in  the  new  harbour  (or  dock?)  between  the  town  and  the  Fott 
d'Austruweely  as  fiir  as  I  remember,  about  twice  as  much;  the 
"Sable  noir;  attains  six  metres  near  the  fort  (according  to  the 
section  of  Captain  D^jaidin). 

I  have  collected  in  the  Scaldisien  beds  between  Beume  and  tii6 
Fort  d'Austruweel  the  following  species  of  bivalve  shells,  in  a 
splendid  state  of  preservation,  partly  even  with  the  ligament  pre- 
served : — lAngvUa  Dumariieri,  Nyst,  Terebrahda  grandi$,  Blum., 
Os^rea  edulis,^  Pecten  tigrimu,  MtUL,  Peeten  operculariSf  L.,  JMbdioIa 
serteea,  Groldf.,*^  Piima  sp.,  Leda  sp.,*^  Nucula  sp.,  Astarte  BasieroU, 
La  Jonk.,^  Aatarte  Omalii,  La  Jonk.,^  Astarte  BurUni,  N.,  CypruM 
i$landiea,  L.,  C.  nuHea,  Wood,^  laoeardia  cor^  L.,^  Artemis  exoUta, 
Ludna  horeaUSflL.,^  Axinua  sinuotus.  Sow.,  ^  TeUina  Benedemij  Nyst,^ 
Solenj  two  sp.,  My  a  iruncataf  L.,  Panopixa  Mehordiif  Olycimms 
anguata,  L.,  and  many  others.  My  collection  and  my  books  being 
packed  up,  on  account  of  leaving  Berlin  in  order  to  settle  at  Mar- 
burg, I  am  obliged  to  write  down  from  memory  only  those  speciee 
about  which  I  am  quite  sure.  I  mark  by  asterisks  the  species  which 
were  rather  common  bivalves. 

I  think  there  can  be  no  doubt,  first,  that  these  species  hwe  lived 
where  I  found  them ;  secondly,  that  some  of  them  indicate  a  mudi 
greater  depth  of  water  than  Mr.  Godwin-Austen  gives  credit  for 
in  the  Systeme  Scaldisien ;  and,  thirdly,  that  they  are  not  washed 
out  from  the  Systeme  Diestien,  in  which,  with  few  exceptions,  they 
do  not  occur  at  all. 

I  have  indeed  seen,  near  Deume,  some  Scaldisien  beds,  with 
numerous  broken  shells,  which  undoubtedly  were  "terrains  remanies," 
hut  only  by  former  foriification-worJcs,  A  dead-shell  gravel  might 
also  bo  seen  in  a  few  places,  but  I  have  never  found  any  shell  in  it 
which  was  not  common  in  the  finer  sandy  beds  in  the  neighbourhood. 
Some  beds  near  Deume,  several  feet  thick,  consisted  only  of  frag- 
ments of  Pecten  grandis,  P.  striattAS,  P,  opercularts,  etc. ;  but  the 
shells  had  been  crushed  at  that  very  place,  the  pieces  of  every  shell 
lying  flat  together ;  there  was  no  clay  or  sand  there  to  protect  them 
against  the  pressure  of  tlie  overlying  beds.  The  deepest  cutting  I 
have  seen  was  in  the  before-mentioned  harbour  (or  dock)  near  the 
Guano-magazine,  north  of  the  town.  There  was  at  the  bottom, 
still,  fine  grey  sand  with  numerous  specimens  of  Axinus  sinuosus, 
and  Modiola  sericea,  and  other  shells,  always  having  both  valves. 
Somewhat  higher  I  have  found  several  Panopcea,  also,  with  both 
valves,  and  still  higher  the  Mya,  oysters,  Isocardia,  etc.,  mostly  with 
both  valves. 

It  is  very  probable  that  some  Scaldisien  beds,  particularly  of  the 
Sable  jaune,  in  the  main  ditch,  indicate  shallow  water;  but  others, 
particularly  of  the  Sable  gris,  undoubtedly  have  been  deposited  in  a 
similar  depth  as  the  Sable  noir,  so  that  the  difference  of  fauna 
between  the  Scaldisien  and  the  Diestien  cannot  be  explained  by 
difference  of  depth.    1  do  no\.  \!bank.  ^i!l[^^.  1  b&ve  collected  a  single 
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^>eGie8  in  the  Systeme  Scaldisien,  Dear  Antwerp,  that  does  not  ooour 
in  the  Enp^lish  Crag.  There  is,  therefore,  no  reason  to  disbelieve 
the  geological  and  palseontological  evidences,  that  the  Systeme  Dies- 
tien  is  older  than  the  Crag,  and  that  the  Systeme  Scaldisien  is  the 
exact  equivalent  of  the  Crag. 

If  the  Sable  jamie  (or  Sable  rouge)  resembles  more  in  its 
fauna  the  Coralline  Crag  than  the  Bed  Crag,  to  which  it  is  referable, 
by  reason  of  its  being  the  upper  member  of  ihe  Scaldisien,  that 
may  be  explained  by  the  different  condition  and  structure  of  the 
Bed  Crag,  which  was  deposited,  apparently,  in  a  more  agitated  or 
shallower  sea. 

As  to  the  Systeme  Diestien  I  have  explained  my  views  before. 
The  scheme,  therefore,  is  this : — 


England. 

Bbloiuic 

Gbbmant. 

ii 

BedCn^. 
Coralline  Crag. 

Systime     ( Sable  jaane. 
Scaldisien.   \  Sable  gris. 

Sjst^me     \   Sable  noir 
Diestien  and  >        and 
Bold6rien    )  Iron-sands. 

Scbleswig. 

Dingden,    Berssenbriick, 

LiiDebarg,  Giiblitz,  etc. 

• 

1 

Elsloo,  near  Maestncht. 

Cassel,  Freden,  Biinde, 

Crefeld. 

Sternberg,  Wiepke. 

1 

1 

Hempstead  Beriea 
Bembridge  series. 

Systeme  Rap^lien. 
Systeme  Tongrien,  super. 

Hermsdorf,  Sollingen. 
Stettin,  Cassel,  Biinde. 

6' 

Headon  series. 
Brockenhurst. 

Systeme  Tongrien,  inf. 

Lattorf.Westeregeln.Urse- 
berg,  Helmstadt,  Bdnde. 

In  conclusion,  I  may  say  it  was  most  instructive  to  me  to  see 
the  different  species  distributed  in  the  different  places,  and  how 
each  had  its  peculiar  locality.  Thus,  I  remember  a  place  where,  in 
the  Sable  noir,  below  the  Pectuncidm  bed,  there  were  large  numbers 
of  bivalve  Fanopaa  to  be  seen,  though  very  difficult  to  be  got  out 
entira  In  another  place,  near  the  railway,  I  collected,  at  least, 
fifty  examples  of  Pecten  Brtrnimelii,  Nyst.,  having  a  diameter  of  about 
four  inches,  a  species  reputed  very  rare  by  Belgian  geologists.  It 
is  very  unfortunate  that  the  fortification -works  are  now  finished. 
Last  year  I  could  not  find  a  single  specimen  worth  picking  up.  Let 
OS  hope  that  the  fortress  of  Antwerp  may  soon  become  too  small  for 
the  requirements  of  Belgium,  and  that  there  will  be  new  ditches 
made  around  the  city  to  yield  future  collectors  additional  examples 
of  these  beautiful  fossil  shells  and  corals. 
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L — Ok  the  Abotio  Shkll-olay  of  Eus  and  Erbol,  Fifeshibi, 

TIEWSD   IN   OONNEOTION    WITH   OUB   OTHEB   OlACIAL    AND    MOB! 

BEOENT  Deposits.    By  the  Bey.  Thomas  Bbown,  F.B.S.E. 

[From  the  TransactioiiB  of  the  Royal  Society  of  Edinburgh,  toL  xzu.  part  iii.] 

AFTEB  describing  in  detail  several  sections  in  the  two  localities, 
the  author,  by  combining  the  information  derived  from  them, 
gives  in  serial  order  the  various  deposits,  and  examines  the  evidenoe 
they  supply  as  to  climate  and  the  relative  height  of  sea  and  land. 
In  descending  series  the  beds  are — 

1.  T^  Blown  Sand  and  Baiaed  Beaches. — ^The  blown  sand  is  in 
some  places  from  twenty  to  thirty  feet  thick,  and  contains  several 
beds  of  peat  of  various  thicknesses,  some  of  them  containing  large 
numbers  of  land  and  fresh-water  shells  of  species  now  living  in  the 
district.  The  so-called  raised  beach  consists  of  shingle,  sand,  and 
shells,  arranged  in  a  confused  manner.  It  was  probably  deposited 
on  the  shore  while  the  sand  was  forming  beyond  high-water-marL 
It  is  occasionally  eighteen  feet  thick.  The  evidence  that  it  is  a  troe 
raised  sea-beach  is  not  decisive. 

2.  Sands  and  Clays  vnth  Scrohictdaria. — ^This  consists  partly  of 
about  a  foot  of  fine  clay  with  numerous  specimens  of  Scrcbvilana 
jnperaia  in  the  position  in  which  they  lived.  Tlie  tide  runs  further 
up  the  stream  than  where  this  deposit  occurs,  but  the  level  of  high- 
water-mark  is  at  least  fourteen  feet  below  the  clay  bed.  In  the 
brick  clays  between  Stirling  and  Bridge  of  Allan,  in  which  skeletons 
of  whales  have  been  found,  Dr.  McBain  has  obtained  specimens  of 
Scrohicularia  and  also  at  Portobello,  and  both  tliese  clay  beds  are  at 
the  same  height  above  the  present  level  of  the  sea  as  at  the  Elie 
deposit.  Below  the  clay  there  is  about  six  feet  of  alternating  sandy 
and  clayey  layers,  containing  the  same  species  of  mollusca  as  occur 
on  the  shores  of  the  Forth  at  present,  showing  the  climato  to  hsre 
been  the  same  as  now. 

3.  The  submerged  Forest, — ^This  is  seen  on  the  shore  passing  oat 
into  the  sea.  It  is  four  feet  in  depth,  and  consists  of  a  mass  of  peit, 
in  which  willow  and  hazel,  and  especially  hazel-nuts,  were  found, 
with  other  seeds,  mosses,  and  abundant  remains  ofArundo  Phragwikt> 
These  plants  indicate  a  climate  identical  with  the  present. 

4.  High-hvel  Gravel  and  Sand, — The  beds  of  this  stage  occur  i* 
considerable  heights  all  over  the  surface  of  the  country,  and  ot 
entirely  destitute  of  fossils.  In  some  of  the  gravels  are  fofoi 
angular  patches  of  fine  sand,  which  the  author  supposes  to  have  be» 
frozen  masses  of  sand  transported  with  the  gravel ;  and,  if  so,  f^xw^ 
the  first  indication  in  the  descending  series  of  the  glacial  cold. 

In  the  Fife  deposits  there  is,  below  this  gravel,  an  unconfennilT 
which  Mr.  Brown  believes  to  represent  the  period  during  which  «e» 
deposited — 1st,  the  \>eds  oi  Eort  William  and  Caithness,  investigatt' 
by  Mr.  Peach;  2iid,  \]ii<i  Ci\^^<^\>q(^,  ^^^^t^^Ws^  t^.  Smith;  oi 
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3rd,  those  of  Aberdeen,  to  which  Mr.  Jamieson  has  devoted  his 
attention.  These  indicate  an  increasing  degree  of  cold  which  reaches 
its  climax  in  the  next  stage. 

5.  The  Arctic  SheU-clay, — ^This  is  a  fine  clay  in  which  the  following 
shells  have  been  found.  The  names  are  given  on  the  authority  of 
Dr.  Otto  Torell. 


Btieeinwn  oyttneum, 
Natiea  grvmlandka, 
TiariUUa  ero§a  {polaria), 
Bteien  grankmdiem, 
Or0n$tta  dtwtmta. 
C.  nigra, 
0,  livigaia, 
Zeda  truncata, 
L,  wtimUa, 


Toidia  hffpirbcma, 
Y.f  noT.  sp. 
AtturU  eompnmtk, 
Nuetda  injiata, 
Jkiaydium  vitrevm. 
Thrueia  myoptu, 
T.,  noT.  sp. 
Tellma  proximo, 
Saxieava  rttgoHt, 


Not  only  are  all  these  species  now  found  in  arctic  seas,  but  the  size 
of  those  species  which  have  a  wider  distribution  southwards  corres- 
ponds witli  the  specimens  of  them  now  living  in  the  seas  of  Greenland 
and  Spitzbergen.  The  Clay  bed  is  more  than  forty  feet  above  high- 
water-mark  ;  the  shells  are  evidently  in  the  Clay  in  which  they  lived ; 
and  as  they  are  all  deep-water  species,  the  level  of  the  land  must 
have  been  at  least  150  or  200  feet  lower  than  it  is  now. 

6.  The  Botdder-day. — ^This  well-known  deposit,  both  at  Enrol  and 
EUe,  is  beneath  the  Arctic  Shell-clay;  but,  from  an  examination  of  their 
relations,  the  author  believes  that,  as  a  whole,  they  were  deposited 
simultaneously,  and  that  the  fossils  enumerated  represent  the  life  of 
the  Boulder-day  period. 

The  author  considers  that  these  Fife  deposits  may  form  the 
starting  point  for  a  more  rigorous  classification  of  the  superficial 
beds  throughout  Scotland.  W.  C. 


n. — Ok  a  New  Ckphalaspid.    By  E.  Bay  Lakksstvb, 

Christ  Church,  Oxford. 

[BkXTISH  Ab«OCZATXOK  FOK  THB  AOTAKCKmiTT  or  SdVfCS.     DlTNDSS, 

BscTXON  C.  Gkoloot.] 

MB.  Lankester  exhibited  a  diagram  of  the  head  of  a  Cephalaspid, 
fragments  of  which  had  been  described  by  Agassiz  as  PUctrodm 
jnuttdifervs.  It  was  remarkable  for  its  long  comua,  minute  pustular 
ornamentation,  and  the  dentation  of  its  outer  margin.  It  was  pro- 
bably an  AuchefMspia,  but  the  posterior  '  neck-plates '  were  deficient. 
Specimens  of  the  head  had  been  obtained  by  Mr.  Lightbody  of  Ludlow 
and  Dr.  Grindrod  of  Malvern.  Mr.  Lankester  exhibited  a  diagram  of 
a  restored  Cephalapia,  and  noticed  the  existence  of  a  series  of  scales 
forming  the  broad  ventral  surface  of  the  body  and  tail  of  this  genus 
of  fishes.  He  also  noticed  the  thickening  of  the  margin  of  the  head- 
shield  and  the  ornamentation  of  a  part  of  its  under  surface,  showing 
that  this  particular  part  of  the  concave  surface  was  superficial  like 
the  whole  of  the  convex  surface,  and  not  covered  in  by  a  lower  jaw 
or  other  plates. 
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l — ^note  on  thb  surpaoe-qkoloat  of  londok  ;  with  l18tb  of 
Wells  and  Borings,  showing  the  Thickness  of  the  Supee- 
FioiAL  Deposits.  By  William  Whitakeb,  B^  (Lond.)  F.GA 
of  the  Geological  Survey  of  England. 

[Extracted  from  the  Appendix  to  the  Report  of  the  Medical  Officer  of  the 

Priry  Council  for  1866.] 

ris  an  encouraging  '  sign  of  the  times  '  when  the  Medical  Officer 
of  the  Privy  Council  avails  himself  of  the  aid  of  the  Geologist  in 
making  his  report  on  the  Health  of  the  City  of  London. 

The  newspapers  of  the  last  two  years  have  revealed  to  ns  many 
shocking  cases  of  wells  in  the  metropolitan  area  which  were  polluted 
by  sewage  to  an  alarming  extent.  Even  where  wells  are  made  in 
porous  strata  (such  as  Alluvium,  Brick-earth,  Gravel,  and  Sands), 
the  quantity  of  "  Made  Ground  and  Soil,"  is  often  equal  to  half,  and 
sometimes  to  two-thirds  or  more,  of  the  entire  depth  of  the  welL 

Out  of  a  list  of  90  wells,  of  ascertained  depth,  5  were  between  40 
and  50  feet ;  21  were  between  30  and  40  feet ;  24  were  between  20 
and  30  feet,  whilst  40  were  only  from  9  to  20  feet  in  depth.  When, 
notwithstanding  all  the  efforts  to  the  oontraiy,  the  sewage  of  a  popu- 
lation like  London  is  daily  affecting  the  subsoil  to  a  greater  or  less 
extent,  it  stands  to  reason  that  all  superficial  sources  of  water-supply 
witliin  the  town-area  must  be  seriously  vitiated  by  ancient  cesspools 
and  other  unremoved  nuisances  which  yet  haunt  many  of  the  poorer 
suburban  quarters  of  our  j^\it  city. 

In  addition  to  the  Tabulated  List  of  Wells  in  London,  there  are 
15  Tables  comprising  upwards  of  206  ascertained  Borings  along  the 
various  lines  of  the  ^letropolitan  Main  Drainage  Works.  The  col- 
lecting and  tabulating  such  data  as  these,  whether  it  be  done  by  the 
Officers  of  the  Geological  Survey,  or  by  the  Engineers,  deserves  the 
highest  commendation. 

Wo  earnestly  hope  the  Director  of  the  Geological  Survey  may 
have  his  hands  strengthened  so  that  he  shall  be  enabled  to  send  one 
of  liis  staff  to  visit  every  section  and  excavation  of  any  extent,  and 
carefully  to  record  the  details  of  the  same  before  it  disappears  for 
ever  behind  brick -work,  or  is  covered  with  vegetation.  Uow  many 
fine  opportunities  of  obtaining  sections  in  difficult  districts  have  thus 
been  lost  I  In  conclusion,  we  would  express  our  conviction  that 
Geology  should  not  only  form  a  part  of  the  training  of  every  Civil 
Engineer,  but  Contractor  s  Clerks  and  Assistants  have  in  many  in- 
stances shown  that  they  could,  if  properly  trained,  make  excellent 
geological  observers  in  the  field. 


n. — Elementary  Geology   and  Elementary   Mineralogy.    By 

J.  11.  Gregory.    London,  1867. 

TTNDEE  the  above  \\l\eft  "^t.  C^t^^t^  \\3m^  vct^T^^d  in  book-cases 
[J  a  series  of  specimttiva  oi  xoeV^,  Iq^«n\»,  «xA  \fi:\aen\%K  ^«Sfic^  ^ 
'aw  of  affording  the  Btudeiit  ox  \iw^\^aT  ^i^Ml  ^N^a^J^sgi. ^1  ^K»ii^ 
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aoqniiTiig  a  pnctkal  knowledge  of  tlie  more  oommon  formB  with 
which  he  oa^t  to  be  aoquamted,  or  is  likehr  to  meet  with,  aa  well 
as  to  form  a  oaefiil  aid  to  teachen  in  public  or  private  schools  who 
mi^  desire  to  impart  to  their  piq>ils  a  ^owledge  of  the  elements  of 
geology  and  mineralogy.  The  geological  series  comprises  two 
Tolmnes,  each  containing  twelre  ^wdmens,  neatly  arranged  and 
named  with  their  geological  position  and  localities,  one  of  British 
rocks,  the  other  of  British  fosols.  The  mineralogical  series  is  also 
contained  in  two  cases,  one  comprising  the  earthy  minerals  6om 
which  many  important  and  usefol  preparations  are  extracted  for  nse 
in  the  arts  and  manafactnres ;  the  other  contains  the  mineral  ores 
from  which  the  metals  in  general  nse  are  extracted.  Appended  to 
each  Tolmne  is  a  brief  description  of  the  different  specimens,  as  well 
as  some  general  and  introdactory  information  nsefnl  to  those  com- 
mencing the  study  for  the  first  time.  Thus,  under  ''  British  rocks,** 
the  classification  and  the  chief  subdivisions  are  given ;  and  under 
''  Metallic  minerals,^  the  principal  characters  of  minerals  and  terms 
used  in  mineralogy  are  noticed.  Each  volume  is  complete  in  itself, 
and  the  dieap  price  at  which  they  are  produced  on^iit  to  guarantee 
for  them  an  extensive  circulation. 


HL — ^The  Micboscopk  is  Geoiogt. 

F^ER  this  title  we  find  a  very  interesting  article  in  tiie 
" Popular* Science  Review"  (for  October,  p.  355 »,  by  David 
Forbes,  F.B.S.,  which  so  entirfrly  relates  to  our  own  special  study, 
that  we  trust  we  shall  be  eic-used  for  giving  an  unusually  long 
notice  of  it:  we  only  regret  l«fring  unable  to  present  our  readers 
with  copies  of  the  two  beamifTil  plates  illustrating  the  "  Microsco- 
pical structure  of  Rx-ks."  wLi.L  accompanies  it.  After  pointing  out 
the  indispensable  nature  of  micT:»scopic  inquiry,  in  order  to  solve  the 
true  character  of  rock-masses,  the  author  proceeds  to  describe  the 
best  method  of  preparing  a^<rnoiw  of  rocks  of  the  needful  trans- 
parency for  microscopic  inve«tig%non- 

"The  examination.'^  says  Mr.  Forbes,  "of  such  a  rcck-section 
enables  a  mineralogical  analysis  to  be  made,  even  of  the  m^iiSt  com- 
pact and  apparently  homogeneous  rock,  and  generally  leads  vy  the 
discovery  of  other  mineral  constiiuents  previously  unsuspected,  from 
their  being  invisible  to  the  eye,  and  also,  as  Sorby  has  observed, 
allows  those  minerals,  formed  at  the  time  of  solidification  of  the 
rock,  to  be  distinguished  from  ftuch  as  are  the  products  of  subsequent 
alteiation. 

Arranging  rock  ^>mea  according  to  their  structure,  it  will  be 
found  that  moot  rocks  fall  naturally  into  one  or  other  of  two  great 


L  Pbixakt  ok  EBrFTTVK  Bocks; 
n.  Secosdjuit  OB  Skoimbxtjuit  Bocks; 

and  it  win  be  teen  thait  the  microscope  \s  oi  w^ma^  ^^x^  ^ 
gipplied  in  casej  wbfen  the  external  apyeaxai^u:  T«iiAfts&  \V  ^esi^u^S^ 
Mg  to  which  cff  theme  Hme-s  a  rock  may  pbnaixu 
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The  terms  primary  and  Beeondary  are  here  used  quite  indepen- 
dently of  geological  chronology.  Primary  rocks  (of  all  ages)  nught 
be  dJled  ''  ingenite  or  subnate  rooks"  (t.e.  such  as  are  bom,  bred,  or 
created  within  or  below),*  whilst  the  term  "  derivate  rocks"  would 
be  appropriate  for  the  latter,  since  directly  or  indirectly  they  are  all 
derived  from  the  destruction  of  the  former. 

L  Pbthaby  OB  Ebuptitb  Books. 

This  class  includes  rocks  which  have  made  their  appearance  in 
many,  if  not  in  all  epochs,  from  the  most  ancient  to  the  most  recent^ 
from  the  old  granitic  outbursts  to  the  eruptions  of  the  now  active 
volcanoes;  and  if ,  as  is  now  generally  admitted,  the  earth  be  re- 
garded as  having  been  once  a  molten  sphere,  the  consolidated  origi- 
nal crust  of  the  globe  would  pertain  to  this  class  of  rocks. 

Mineralogically  they  consist  of  crystallised  silicates,  with  or 
without  free  quartz,  and  usually  containing  many  other  minerals 
in  minor  quantities,  especially  metallic  compounds,  as  magnetite, 
titanoferrite,  iron  pyrites,  etc,  which  last  aro  frequently  present  in 
so  minute  a  quantity  as  only  to  be  detected  by  the  microscope. 

Whatever  be  their  geological  age,  or  from  whatever  part  of  the 
earth's  surface  they  be  taken,  the  microscopical  inspection  of  such 
rocks  shows  immediately  that  they  possess  certain  general  and 
definite  structural  characters,  distinguishing  them  at  once  from  all 
other  rocks. 

The  mineral  constituents  of  such  rocks  aro  seen  to  be  developed  as 
more  or  less  |)crfect  crystals,  at  all  angles  to  one  another,  thereby 
indicating  that  the  entire  mass  must  have  been  one  time  in  a  state  of 
liquidity  or  solution  (aqueous  or  igneous),  sufficient  to  allow  of  that 
freedom  of  motion  absolutely  essential  to  such  an  arrangement  of 
the  pstrticles.' 

The  microscopic  examination  already  made  of  many  hundred 
sections  of  eruptive  rocks,  differing  widely  in  geological  age  and 
geographical  distribution,  shows  that  in  all  rocks  of  this  class, 
whether  of  the  most  compact,  hard,  sind  homogeneous  appearance,  or 
occurring  in  the  softest  and  finest  powder,  like  the  ashes  and  dust 
frequently  thrown  out  by  volcanoes  ;  a  similar  crystallised  arrange- 
ment and  structure  is  present  and  common  to  them  all.     Lavas, 

*  These  rocks  are  indiacriminately  called  Tolcanic,  igneous,  plutonic,  crystalline, 
etc.  The  term  crystalline,  although  characteristic  of  these  rocks,  is  not  exclusiTely 
80,  and  is  consequently  less  appropriate  ;  many  normal  sedimentary  beds,  as  rocksalt, 
gypsum,  etc.,  are  perfectly  crystalline,  and  others  when  altered  by  metamorphic 
action,  become  more  or  less  so. 

*  Experiments  show  that  analogous  structure  can  be  produced  by  at  least  three 
dififerent  methods,  all  of  which,  however,  agree  in  the  necessity  of  the  mass  being  in 
a  state  of  complete  li(^uefaction  previous  to  crystallisation ;  from — 

1.  Their  solutions  in  water  or  other  menstrua. 

2.  Aqueous  fusion  or  melting  of  hydrated  bodies  in  their  water  of  crystallisation. 

3.  Igneous  or  hydro-igneous  fusion. 

Crystalline  structure  may  nevertheless  develop  itself  by  a  molecular  movement  in 

solid  bodies  without  change  of  external  form  or  previous  liquefaction ;  as  will  be 

hereafter  explained^  this  is  frequently  the  case  in  nature.    The  structure  so  developed 

is,  however,  very  dUtincl  from  l\i^  ^^«\«^!^t.vQQ.  after  liquefaction,  characteristic  of 

the  eruptive  iockb. 
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txabhytoBy  dolerites,  diorites,  porphyrites,  syenites,  granites,  etc.,  all 
possess  tiie  same  general  stractoral  features,  serving  to  distingnish 
the  eraptive  rooks  as  a  class  from  all  others. 

In  the  examination  and  discrimination  of  the  minerals  which 
compose  these  rocks,  especially  when  close-grained,  the  microscope 
is  quite  indispensable,  since  without  it  no  such  enquiry  could  be 
attempted.  In  these  examinations  the  assistance  of  polarised  light 
is  most  valuable ;  but  the  space,  unfortunately,  only  allows  of  a 
mere  mention  of  its  application.  In  distinguishing  dolerites  from 
diorites,  when  fine-grained  (as  is  often  of  considerable  geological 
importance),  the  fibrous  structure  of  the  hornblende  of  the  latter  is 
generally  so  well  developed,  even  when  present  in  very  minute 
quantity,  as  to  distinguish  it  readily  firom  the  augite  of  the  former, 
which  possesses  no  such  structure.  Even  in  the  case  of  Uralite, 
a  minend  characteristic  of  certain  porphyritic  rocks,  which  has  the 
external  form  of  augite,  although  its  chemical  composition  is  that  of 
hornblende,  the  fibrous  structure  characteristic  of  hornblende  is 
distinctly  visible.  The  microscopic  structure  of  some  minerals, 
however,  varies  with  their  origin ;  thus  Sorby  has  shown  that  the 
structure  of  augite,  and  some  other  minerals  in  meteorites,  is  quite 
distinct  from  that  of  the  same  minerals  occurring  in  eruptive  rocks, 
and  demonstrated,  in  a  very  striking  manner,  how  the  study  of  such 
peculiarities  is  likely  to  clear  up  the  mystery  in  which  the  origin  of 
these  bodies  is  involved. 

When,  as  is  often  the  case,  especiadly  with  translucent,  colourless 
minerals  like  quartz,  leucite,  calcite,  felspar,  eta,  the  appearance 
presented  under  the  microscope  is  alike,  their  optioed  properties  and 
the  use  of  polarised  light  afford  the  means  of  distinguishing  between 
them  with  certainty ;  as,  also,  in  the  event  of  one  substance  being 
present  under  two  forms,  as  calcite  from  aragonite,  monoclinic  from 
triclinic  felspars,  etc.  In  a  similar  manner,  the  structure,  whether 
crystalline  or  vitreous,  is  determined,  and  valuable  information 
obtained,  elucidating  the  mode  of  formation  and  origin  of  the  rocks 
themselves. 

The  alterations  produced  in  eruptive  rocks  subsequent  to  their 
solidification,  by  the  action  of  water,  atmospheric,  or  other  agencies, 
are  studied  with  advantage  under  the  microscope. 

In  a  section  given,  the  skeleton  of  labradorite  is  seen  remaining  as 
evidence  of  the  original  crystallised  structure,  whilst  the  interstices 
contain  the  products  of  the  alteration  of  the  more  easily  decompos- 
able augite,  the  structure  of  which  is  nearly  obliterated,  and  part  of 
its  lime  converted  into  carbonate.  The  rock  in  question  is  the 
so-called  "white  horse"  of  Stafibrdshire,  found  imbedded  in,  or 
breaking  through  the  Coal-measures,  which  are  frequently  burnt  or 
altered  at  points  of  contact  with  this  rock,  which  itself  often  has  the 
appearance  of  a  whitish  clay.  The  origin  of  this  rock,  whether 
sedimentary  or  igneous,  was  disputed  until  the  more  recent  geologi- 
cal and  chemical  examinations  of  it  have  proved  satisfactorily  its 
identity  with  the  Bowley  basaltic  rock,  very  similax  V)  \k^  ^1 
l>oukhilL 
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A=.-:J±rir  iect>jii  ci  a  ciystalline  da^  produoed  in  silver  smeltiiig, 
5$  r:T^^  for  ibe  flake  of  oompazuoii  with  the  atmctnre  of  emp- 
livf  rxkiL     In  Msud'.'vQ  it  is  so  nearly  identical  with  what  is  seen 
i=.  <«f<o:-!»  c^  EKW&  felspathic  basaltic  rocks,  the  mass  of  which 
:t:uL«:L«cs  -A  a  fruaevoii:  <i  interlaced  crystals  of  labradorite  with 
^  iiLters^keit  filkd  up  with  the  other  mineral  constituents  coDfiisedlj 
crx^c^Hiiied.  ti:ja  this  aecnon  might  easily  be  mistaken  for  sadL 
Ti-r  Rrwley  ru:.  vhen  fused  and  yeiy  ^owly  cooled,  presents  a 
siziC^r  ftr:«ciaruM>e- :   and.  in  genend,  the  stmctore  of  crystallme 
suk^  prtti^nts  many  features  in  oonunon  with  that  of  ordinaiy 
eniCTir  ivcks. 

Be  f  .>re  pioweding  to  the  next  class  of  rocks,  the  discoveiy  by 
S:t^t  of  the  nnmef\>Qs  minate  fluid  cavities  in  the  quarts  of  granites 
fi>:--^d  t<e  alluded  to.  as  pnoving  the  great  value  of  the  microsoope 
in  ibe  s:iudy  i.>f  ihese  rocks.  The  result  of  this  gentleman's  le- 
KflLrv4)e«  ^  proves  diat  granites  have  solidified  at  a  heat  far  below  die 
fusing  points  of  their  consdment  minerals,  and  at  such  a  pressine  as 
to  enable  it  to  entangle  and  retain  a  small  amount  (|^  to  ^  per  cent) 
of  &queouB  vapour,  which  naturally  must  have  been  present  doling 
its  liq;it-taction.  The  presence  of  these  fluid  cavities  in  the  qnarti 
of  granite-  was  immediately  blazoned  forth  as  proof  positive  of  the 
nc-n>:gnvou»  origin  of  granite ;  whereas,  if  Mr.  Sorby's  memoir  had 
acrusdiv  been  rend,  it  would  have  been  seen  that  he  had  found  fluid 
cavities,  perfectly  identical  with  those  in  granite,  not  only  in  ^ 
quartz  of  volcanic  rocks,  but  also  in  the  felspar  and  nepheline 
ejt-ot^  from  tho  crater  of  Vesuvius .  and  that  the  presence  of  fluii 
va^vur.  gas,  and  stone  cavities,  are  common  both  to  the  volcanic 
quartz-tnohytes  and  to  the  oldest  granites ;  and  the  inference  drawn 
by  Mr.  Si>rby.  from  the  results  of  his  researches,  is  that  both  these 
rocks  were  formed  by  identical  agencies.  He  therefore  classes 
them  together  under  one  head  as  rocks  of  similar  origin.' 

n.  Secoxdasy  or  Seddoxtaby  Rocks. 

The  rocks  pertaining  to  this  class  are  all,  directly  or  indirectly, 
formt'd  from  the  broakiug  up,  or  debris,  of  pre^iously  existing 
rock,  and,  for  that  reason,  might,  as  before-mentioned,  not  inappro- 
priately be  termed  derivate  rocks.  When  found  in  the  normal  ^te 
of  sedimentary  deposition,  they  may  be  conveniently  subdivided 
into — 

1.  Rocks  formed  of  the  immediate  products  of  the  breaking-up  of 
eruptive  rocks. 

'  Qaart.  Jonr.  GeoL  Soc.,  toL  xIt.  pp.  459-^00. 

^  These  regearches  tend  to  confinn  the  theory  of  the  igneous  origia  of  granite  and 
eniptiye  rocks  in  general.  It  must  not  he  foigotten  that  hj  igneous  metUmy  as  used 
hy  the  Plutonist,  was  always  understood  the  action  of  heat  a*  devdoped  in  voleamet 
(the  study  of  which  was  the  hasis  of  the  theory  itself),  in  which  the  agencj  of 
water  was  always  recognized.  Nearly  half  a  century  ago,  S^ope  not  only  insiked 
on  the  important  part  played  hy  water  in  Tolcanie  action,  hut  tpedally  pointed  eat 
tiie  difference  hetwecn  such  Tolcanic  fusion  and  ordinary  melting.  The  term  hjdro- 
iRoeous  action  might  not  he  inappropriate  for  such,  hut  hydro-thermalism  does  not  at 
all  express  what  is  intended.  The  idea  of  a  true  dry  fuaon  in  nature  eznto  onlj  ia 
the  bnuns  of  the  altra-Neptuniit  or  lokewirm  hydrothemudift. 
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2.  Bocks  built  up  of  the  more  or  less  rounded  or  angular  debris 

of  preyiously  existing  sedimentary  or  eruptive  rocks. 

3.  Bocks  composed  of  mineral  substances  extracted  from  aqueous 

solution  by  crystallisation,  precipitation^  or  the  action  of 
organic  life. 

1.  Rocki  composed  of  the  immediate  products  of  the  hreaking-up  of 
eruptive  rocks, — ^The  little  attention  paid  by  geologists  in  general  to 
the  study  of  rocks  of  this  class,  has  introduced  the  elements  of  con- 
fusion into  many  of  their  enquiries,  and  frequently  has  led  to  very 
erroneous  opinions  being  formed  as  to  the  nature  and  origin  of 
certain  rocks,  which  could  never  have  been  entertained  had  micro- 
scopic investigation  gone  hand  in  hand  with  field  observation. 

Bocks  of  this  class  may  either  be  of  subaerial  or  subaqueous 
origin ;  in  the  former  case,  for  example,  volcanic  ashes  may  have 
been  deposited  as  beds  on  the  surface  of  the  land,  and  afterwards 
been  covered  by  lava  streams  poured  out  over  them ;  or,  from  having 
been  depressed  below  the  sea  level,  may  have  had  sedimentary  beds 
of  aqueoLa  origin  aubsequently  sup^rpo^ed  on  them. 

When  of  subaqueous  origin,  as  is  by  far  the  most  oommon  case, 
sabaerial  or  subaqueous  outbursts  may  force  into  the  sea  eruptive 
rocks,  which,  being  at  once  broken  up  into  a  state  of  division  more 
or  less  fine,  in  proportion  to  the  greater  or  lesser  cooling  power  of 
the  watery  mass  in  immediate  contact,  may  be  spread  out  into  beds 
by  the  action  of  the  waves :  the  texture  of  these  rocks  may  vary 
from  that  of  the  coarsest  breccia  down  to  the  finest  mud,  and,  as  is 
usually  the  case,  such  deposits  may  present  themselves  as  alternating 
beds  of  coarse  and  fine  character.  Upon  the  consolidation  of  such 
formations,  rocks  are  fonned,  identical  in  chemical  and  mineralogical 
composition  with  the  original  eruptive  rock  from  which  they  were 
derived,  and  which,  particularly  when  close-grained,  often  present  an 
external  appearance  so  like  the  original  rocks  as  to  be  frequently 
undistinguishable  from  them  by  the  naked  eye  ;  in  such  deposits  it 
is  often  easy  to  pick  out  specimens  having  all  gradations  in  appear- 
ance from  liie  above  described  down  to  such  as  would  be  attributed 
to  the  consolidation  of  mere  detrital  mud. 

No  wonder,  therefore,  if  the  field  geologist  finds  himself  bewildered 
under  such  circumstances,  and  inclined  to  settle  down  in  the  comfort- 
able belief  of  the  transmutation  or  transition  of  sedimentaiy  rocks 
into  eruptive,  etc.  ;   even  the  chemist  feels  puzzled,  when  he  finds 
that  a  rock  taken  out  of  apparently  normal  stratified  deposits  has  the 
same  chemical  composition  with  one  of  undoubtedly  intrusive  nature. 
The  microscopic  examination,  however,  soon  shows  that,  however 
similar  the  external  appearance  of  two  such  rocks  might  be,  their 
internal  structure  is  totally  different ;  showing  in  the  primary  rock 
the  crystallised  structure   and  arrangement  previously  described, 
whilst  the  secondary  rock  is  resolved  into  a  mere  agglomeration  of 
more  or  less  broken  fragments  of  the  same  minsi^  coi^Vij^aQ^QSk*^*^^ 
former.    In  beds  formed  from  the  oonsoVidaA^an.  oi  ^^<»2kl^  ^sSw», 
the  microBcopic  examination   occasioneily   «Sot^  ^^^^t\r»  »^^ 
whether  such  aahea  had  beeu  deposited  on.  lais^  ox  \ia^  ^s2^*^  ^™ 
water. 
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2.  RoA$  hmU  itprf  ihe  fliore  or  Uu  rwmd&i  w  mqAotr  A9mM  ^ 
preohudg  eadMM  sttiiiMiitary  or  empUwe  roek$. — Where  ralBdently 
ooane-grained,  these  rooks  oonstifcale  ordinarv  oongloimenitoBi  breo- 
oias,  gnts,  sandstones,  eta,  and  aie  easily  aofllysed  dj  the  eye ;  hot, 
if  fine,  as  shales,  slates,  eto.,  the  miorosoope  mnst  be  appealed  to,  in' 
ordBT  to  resolve  them  into -their  oonstitnent  mineral  oriook  partiioleB, 
and  by  this  means  it  will  be  seen  that  even  the  most  oompact  and 
homogeneous  specimens  are  a  mere  aggregate  of  more  or  less  roonded 
and  water-worn  grains  of  qnarta,  weathered  felspar,  mioa,  chlorite^ 
soft  and  hard  days,  day  slate,  oxide  of  iron,  iron  pyritesy  oaxbcmafes 
of  Ume,  fragments  of  fossil  organisms,  eto.,  anai4;ed  without  ai^ 
traoe  of  dedded  structure  or  crystallisation,  cTcn  when  the  highest 
powers  of  the  miorosoope  are  employed  in  their  examination.  Thb 
physical  structure  and  optical  properties  of  the  mineral  oomponsnti 
enable  them,  however,  to  be  recognised  with  great  certainty,  even 
when  in  grains  of  less  than  ^ot  an  indi  in  diameter. 

A  section  is  given  of  a  fine-grained  rundeaved)  Silurian  day  date 
from  Sorata,  in  BoHvia,  magnified  400  linear.  This  rock  is  com- 
posed of  irregular  grains  of  quarts  sand,  weathered  felspar,  and 
wator-wom  mica,  along  wiih  specks  of  oxideof  iron  and  iron  pyrites^ 
an jpromisououslv  mixed. 

In  the  case  of  roofing  date,  however,  the  microscope  diows  that 
the  constituents,  instead  of  bdng  distributed  at  random  throu^out 
the  mass,  possess  a  definite  arrangement,  as  may  be  seen  in  a 
section  of  Lower  Silurian  roofing  slate  from  the  Festiniog  quarries, 
where  they  are  disposed  in  parallel  lines,  thus  constituting  lines  of 
weakness  or  the  cleavage  of  the  slate.  The  researches  of  Sharpe  and 
Sorby  have  conclusively  proved  that  this  has  not  resulted  from  any 
chemical  or  crystalline  action  whatsoever,  Ihe  particles  being  in 
themselves  perfectly  unaltered ;  and  that  the  arrangement  is  soldy  due 
to  the  effects  of  pressure,  applied  at  right  angles  to  the  structure 
itself,  thereby  causing  an  elongation  or  fiattening  out  of  som^,  along 
with  a  sliding  movement  of  other  of  the  particles.  The  amount  of 
compression  to  which  an  ordinary  roofing-slate  has  been  subjected 
in  one  direction,  has  been  calculated,  approximating  from  the  elong- 
ation or  distortion  of  the  particles,  to  be  about  equal  to  one-half  of 
its  original  volume. 

Besides  the  deavage  structure,  so  produced  by  the  compression  of 
rocks  whilst  in  a  more  or  less  plastic  state,  Mr.  Sorby  has  shown  that 
another  system  of  minute  jointing  may  also  be  present  in  these  rocks, 
the  serrated  edges  of  which,  as  seen  by  the  microscope,  prove  it  to 
have  been  the  result  of  force  applied  to  the  rock  subsequently  to  its 
having  been  in  a  perfectly  rigid  condition. 

Bocks  of  this  class,  when  somewhat  close-grained  and  much  in- 
durated, have  not  unfrequently,  from  their  external  appearance,  been 
mistaken  for  intrusive  rocks :  thus  an  Upper  Oolitic,  highly-inclined 
shale-bed,  was  mapped  by  D'Orbigny  as  an  eruptive  greenstone ;  but 
the  microscopic  structure  proves  me  contrary  most  conclusively. 
.       3.  jRoeka  eariM^oHd  of  mtnercil  aub%tonvce«  ^st^wtad  from  aqud<m9  wh- 
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Under  this  class  are  inoluded  most  beds  of  gypsum,  rock-salt,  and 
other  saline  bodies,  as  well  as  travertine,  silicious  sinter,  flint,  infn- 
sorial  slates  and  eoiihs,  limestones,  eta,  many  of  which  have  been  as 
yet  but  very  superficially  examined. 

In  the  microscopic  investigation  of  such  rocks  as  owe  their  origin 
to  the  developement  of  organic  life,  very  considerable  progress  has 
been  made,  with  correspondingly  important  and  interesting  results. 

As  early  as  1836  Ehrenberg  proved  that  large  rock  masses  were 
built  up  of  the  carapaces  of  minute  silicious  infusorise,  and  more 
lately  Sorby  has  done  good  service  by  his  investigation  of  lime- 
stones :  these  he  has  proved  not  to  have  originally  possessed  any 
OEystalline  structure  whatsoever,  but  to  have  been  deposited  as  mere 
mechanical  aggregates  (aptly  termed  by  him,  organic  sands  or  clays) 
formed  of  the  debris  of  cdcareous  organisms,  whidi  admit  frequently, 
not  only  of  being  recognised,  but  of  having  their  relative  proportions 
determined.  The  comparison  of  the  microscopic  structure  of  the 
organisms  in  Chalk,  with  those  now  forming  in  the  depths  of  the 
Northern  Atlantic  Ocean,  indicates  that  there  is  an  immense  deposit 
now  in  the  course  of  formation,  quite  analogous  to  what  had  pre- 
viously taken  place  in  the  seas  of  the  Cretaceous  period ;  and  the 
same  able  observer  has  shown  that  the  reason  why  certain  calcareous 
organisms  are  found  so  well  preserved,  whilst  others  had  disappeared 
or  become  entirely  disintegrated,  was  from  the  carbonate  of  lime  in 
the  first  being  in  the  form  of  the  stable  calcite,  whilst  in  the  latter  it 
was  present  as  instable  Aragonite. 

When  a  calcareous  rock  has  undergone  cleavage,  the  microscope 
shows  a  distortion  of  its  particles  and  oiganisms,  just  as  in  a  cleaved 
slate,  though  in  a  much  less  degree ;  the  measurement  of  such  distor- 
tion serves  as  a  basis  for  estimating  the  amount  of  compression 
undergone. 

Wi^  the  exception  of  having  briefly  referred  to  the  alterations  in 
Igneous  rocks,  subsequent  to  t£eir  solidification,  and  the  cleavage  of 
sedimentary  beds,  all  the  classes  of  rocks  treated  of  have  been  con- 
sidered in  their  normal  or  unaltered  condition.  It  remains  now  to 
direct  attention  to  the  use  of  the  microscope  in  the  study  of  subse- 
quent alteration  or  metamorphism  of  rocks. 

Many  sedimentary  beds  become  more  or  less  indurated,  at  points 
where  they  are  cut  through  by  eruptive  dykes ;  thus  the  Coal-shales 
and  clays  of  Staffordshire  are  found  altered  into  a  hard  rock  with 
Gonchoidal  fracture,  or  even  into  porcellanite,  when  in  immediate 
contact  with  basaltic  dykes.  An  examination  shows  no  change  in 
mineral  or  chemical  composition  beyond  the  expulsion  of  the  water 
always  contained  in  such  beds,  and  sections  of  such  rocks  are  often 
seen  to  be  quite  identical  in  structure  with  those  of  common  stone- 
ware made  from  the  same  clays,  the  only  difference  being  that  the 
latter  is  usually  more  porous  from  not  having  been  submitted  to  the 
pressure  which  rocks  baked  in  tiUk  would  experience. 

The  alteration  of  rocks  produced  by  infiltration  may  or  may  not 
be  accompanied  by  chemical  changes.  Thus  a  section  of  CoIcax^^s^^^ 
grit  often  shows  that  the  calcite  filling  up  \h!^  m\/esi^i<(:Rfi^\^\r«^fisr 
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flie  gndiiB  of  sand  baa  been  merely  deposited  from  a  aolatkm  of 
oarbonate  of  lime  whicb  baa  peroobited  throngb  it»  and  in  oftenriae 
imaltexed  limeatonea  it  ia  oommon  to  find  mioroeoopio  veins  of  oalo- 
mr,  due  to  minute  craokli  or  fissoiea,  filled  up  in  a  similar  manner, 
nequenily  bowever,  auob  infiltration  ia  aooom|MU3ied  by  an  entixe 
chai^  in  tbe  ohemioal  composition  of  the  rook  ifaelf ;  tluia  the  beds 
of  Clereland  ironstone  bave  been  proved  by  Sorby'a  microaoopioal 
researchea  to  bave  been  originally  ahell-limeatcmea  oonverted  into 
carbonate  of  iron  by  tbe  action  of  ferruginoua  aolutionay  tbe  fiag- 
menta  of  tbe  original  aheUa  being  atill  ^tistingnisbable  in  all  stages 
of  conversion ;  in  tbe  aame  manner  be  bas  proved  the  Hagnenaa 
limestones  of  tbe  Carboniferous  and  Devonian  ages,  as  well  as  tbe 
Permian  dolomites,  to  bave  been  originally  common  limestones,  or 
aggregationa  of  organic  debris,  tbe  particles  of  whicb,  by  tbe  use  of  tbe 
microscope,  can  be  traced  back  to  their  original  unaltcored  state,  from 
which  they  have  been  changed  by  tbe  action  of  magnesian  soluticms. 

The  metamorpbism  of  rocks  produced  by  gasolytic  action,  aa,  for 
example,  carbonate  into  sulphate  of  lime,  eta,  baa,  aa  yet^  not  been 
made  the  subject  of  microscopical  enquiry. 

The  foliated  schists,  quartzites,  etc,  form  by  themselves  a  distinct 
and  well-defined  class  of  metamoiphic  rocks,  characterised  by  stroo- 
tnral  peculiarities  di£fering  fix)m  all  previouriy  treated  dL 

This  appears  to  be  due  to  their  crystalline  development  having 
originated  in  a  solid  body,  and  not  from  liquefaction ;  the  minerals 
composing  them  differ  greatly  in  structure  from  the  same  minerals 
when  found  in  eruptive  rocks.  Instead  of,  as  in  the  latter  case, 
presenting  themselves  in  more  or  less  defined  crystals,  occurring  in 
all  positions  and  at  all  angles  to  one  another,  in  the  foliated  rocks 
they  are  developed  only  in  one  general  direction,  not  characterised 
by  well  defined  bounding  planes,  but  forming  a  string  of  drawn-out 
and  irregularly  bounded  crystalline  aggregations,  presenting  a 
general  parallelism  to  one  another,  as  seen  in  a  section  of  hornblende 
schist  from  Connemara. 

The  microscopic  examination  of  these  rocks  proves  their  ori^nal 
sedimentary  origin,  often  showing  the  contours  of  the  original  sand 
grains,  and,  as  Sorby  has  pointed  out,  the  existence  of  ripple-drift 
and  wave-structure,  peculiar  to  sedimentary  rocks  alone.  These 
rocks  appear  to  have  been  micaceous  and  argilleu)eous  sandstones, 
the  constituents  of  which  have  been  re-crystallised  in  «»^4,  owing  to 
molecular  action  developed  in  the  solid  rock. 

The  quartz  of  these  schists  frequently  contains  numerous  finid 
cavities,  indicating  that  they  have  been  exposed  to  a  pressure  under 
which  the  water,  always  present  in  more  or  less  quantity  in  sedi- 
mentary rocks,  has  been  entangled  and  retained  during  the  re-ciys- 
talHsation  of  the  quartz. 

The  direction  of  the  lines  of  foliation  or  crystalline  development  is 

that  of  the  lines  of  least  resistance  in  the  rock,  which  commonlj 

will  be  the  lines  of  stratification,  but  in  cleaved  rocks  will  doubUess 

be  those  of  cleavag;e.    ^t\>^  \i^  ^Wwd^^d  to  this  fact  by  tbe  names 

f  "  stratification  foliaVioii''  axA  "  ^<^^«^  ^sJ^^oii:^ 
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In  oondnsion.  Hie  aodKir  of  diis  dwtt  sketdb  hopes  that  it  may  bo 
the  means  of  attracting  attention  to  the  subject,  and  thereby  of 
causing  a  hitherto  almost  unexplored  field  of  microscopic  enquiiy  to 
be  more  coltiTated ;  and  leaTes  it  to  his  readers  to  form  a  correct 
estimate  of  the  justness  of  the  sneering  assertion  that  "  mountains 
should  not  be  looked  at  through  microecopes." 


:b3bfo:bts  attd  riEiociEiEnDiiErGKS. 

NoaincH  Gboiogical  Socmr. — ^At  the  monthly  meeting  of  this 
Society,  held  at  the  Museum,  on  the  3rd  of  September,  the  President^ 
the  Bev.  J.  Gunn,  in  the  chair,  Mr.  Bayfield  called  the  attention  of 
the  members  to  a  paragraph,  announcing  the  finding  of  a  buried 
forest  when  digging  the  foundations  for  a  dock  at  HulL  This 
would  seem  to  be  a  continuation  of  the  Norfolk  Forest-bed.  The  Pre- 
sident then  read  the  following  paper  "  On  Recent  Formations  in  the 
Yalleys  of  Norfolk.*'  The  mode  in  which  the  valleys  in  Norfolk 
have  been  formed  has  been  satisfactorily  ascertained,  and  the  system 
may  be  said  to  have  been  worked  out.  In  the  TaUey  of  the  Wen- 
sum,  for  instance,  we  perceive  how  the  Post-glacial  and  Glacial  beds, 
the  Crag  and  the  Chalk,  answer  to  each  other  on  either  side,  the  in- 
termediate portions  having  been  scooped  out  by  the  agency  of  water, 
aided  by  ice  and  snow,  in  a  colder  time  than  the  present  The  object 
of  my  paper  is  to  point  out  what  has  almost  escaped  observation, 
namely,  the  contrary  process,  the  filling  up  of  the  lower  part  of  the 
valleys  after  they  have  been  formed.  That  they  have  been  scooped 
out  to  a  much  greater  depth  than  the  present  level  of  the  marshes, 
and  turbaries  within  them,  can  easily  be  proved  by  sinking  or  boring. 
If  this  were  done  in  the  Thorpe  marshes,  for  instance,  or  anywhere 
between  Norwich  and  Yarmouth,  we  should  have  to  penetrate  a  con- 
siderable depth  before  we  reached  the  Chalk  or  the  older  formations. 
At  Yarmouth,  at  Sir  E.  Lacon's  brewery,  the  bore  was  170  feet  deep 
before  the  London  Clay  was  reached.  A  change,  or  changes  of  level 
must  therefore  be  assumed,  in  order  to  account  for  the  erosion  having 
been  carried  down  so  far  beneath  the  present  level  of  the  water,  and, 
afterwards,  the  deposit  of  mud  and  soil,  and  the  growth  of  peat  20 
feet  thick,  up  to  the  present  water  level. 

In  the  valley  of  the  Ant  I  have  observed,  wherever  a  section  has 
been  presented  by  the  cutting  of  dykes  and  ditches,  a  substratum  of 
light-coloured,  tenacious  sandy  clay,  in  which  the  roots  of  trees  are 
abundant.  It  appears  to  have  been  the  site  of  an  extensive  forest, 
which  bordered  the  ancient  river.  A  fine  section  of  this  has 
been  lately  shown  at  Stalham,  on  the  making  a  boat-dyke  from 
the  river  to  Mr.  Cooke's  malt-house.  The  alder  and  birch  appeared 
to  be  the  prevailing  trees.  The  section  showed  how  this  bed  was 
cut  oflf  and  truncated  on  the  river  side  by  the  turbary,  without  its 
sinking  under  it;  and  on  the  land  side  how  it  apparently  passed 
under  the  warp  and  a  l)ed  of  sand.  No  trace  of  shells  of  any  descrip- 
tion have  been  found  in  this  clayey  bed*,  Mid  \\.\i%&  Vya%\««^^ 
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qneBtinn  with  me  as  ta  wlielier  it  belonged  to  recent  river  forma- 
tions or  to  the  older  beds  of  tlie  Middle  Drift.  From  observations  on 
this  spot,  and  also  in  Irst^ad,  where  I  have  excavated  tii  the  depth  of 
ten  feet,  and  found  what  appears  to  be  the  same  deposit  beneath 
sand  and  gravel,  I  incline  to  the  opinion  that  this  bed  is  of  the 
older  series,  down  to  which  the  valley  was  sunk,  and  which  formed 
the  land  on  which  the  forest  grew. 

The  trees  of  this  forest  appear  to  liave  been  thrown  down  by 
winds  or  floods,  and  to  have  become  imbedded  in  the  turbary,  whicii 
is,  in  many  places,  twenty  feet  deep,  and  which  extensively  covers 
this  bed.  Tlio  oak  reseniblea  the  Irish  bog  oak  ;  it  will  take  a  good 
polish,  and  is  very  durable,  even  when  exposed  to  the  air. 

With  respect  to  fossil  remains,  I  have  not  succeeded  in  finding 
any.  except  some  bones  of  a  large  bird  (taken  from  the  sand  im- 
mediately above  tlie  Forest-bed,  and  which  might  be  part  of  the 
valley  deposits),  and  also  the  jaw  of  a  small  carnivorous  animaL 

On  this  cbyej  bed  rests  a  turf  deposit,  of  varying  depth — 
sbaltow  at  the  sides  of  the  valley,  and  generally  deeper  in  the  centre. 
In  this  human  bones  are  not  unfrequently  found  (about  eighteen  fine 
specimens  of  old  British  skulls  were  taken  from  a  stai tlie- dyke, 
opposite  to  the  one  I  have  already  mentioned),  and  bones  of  the  deer, 
horse,  and  ox  are  not  uncommon.  Hazel-nuts  are  frequent,  and 
their  immature  growth  seeraa  to  mark  the  period  of  the  year  tt 
which  ibey  were  imhccided. 

With  respect  to  the  age  of  these  deposits,  the  clayey  hed — if  it 
belongs  to  the  Middle  Drift— would  precede  any  deposit  in  -whioh 
relics  of  man  have  as  yet  come  to  light  With  respect  to  tb« 
peat  fonnation,  it  may  be  regarded  as  one  of  the  most  recent  prior  to 
the  historic  period.  The  first  vestiges  of  man,  as  yet  fully  asoex- 
tained,  appear  in  the  oldest  of  the  valley  gravels  and  lacustrine  beds. 
FVom  tins  peat,  which  in  part  filled  up  the  valley  after  it  wu 
holloired  out,  qacma  and  oelta  have  been  taken,  and  a  bronze  spew- 
head  (placed  in  the  Norwich  Huseum  by  Mr.  Cooke)  ia  supposed 
to  have  belonged  to  it. 

Besides  the  growth  of  peat,  that  of  estnariue  and  fluviatile  mud 
may  be  added,  whioh  is  firom  year  ia  year  accumulating  wherarer 
tbe  water  overflows  the  land  and  leaves  its  sediment,  lliis,  in  vat 
Norfolk  broads  or  lakes,  is  frequently  found  to  be  ten  or  twenty  ftet 
in  depth ;  but,  I  believe,  not  an  instance  oan  be  shown  in  whidt 
shells  are  absent  ^m  it;  and  this  appears  to  me  to  mark  dw 
ohanicter  of  the  clayey  bed  as  not  being  a  member  of  the  rivcc 
valley  formation,  but  of  the  Middle  Driil  age.  I  am  not^  bowsWr 
confident  on  this  point,  for  want  of  sufSoient  data. 

A  oommnnicatioa  was  next  read  from  Mr.  Searles  Y.  Wood,  jinv, 
having  reference  to  "  the  deposits  of  the  old  estuary  of  the  Yan^" 
described  by  Mr.  Prestwich  as  covering  the  London  Clay  at  Yv- 
mouth,  and  which  were  penetrated  in  a  well-boring  at  Loiam'l 
Brewery, — the  lepoit  oi  -w^iidi  ia  de&ired. 


Oarrespondenee.  521 


GREAT    TRAP-DTKES    AND    REMAINS    OF   AN   ANCIENT   FOREST 

IN   8KYE. 

To  ihe  Editor  of  ike  Gsologioal  Maoaziks. 

Sm, — Having  just  returned  from  a  trip  in  Skye,  there  are  two 
points  I  wish  to  d^w  the  attention  of  your  readers  to.  The  ancient 
forest  of  the  Highlands  and  the  great  trap-dykes  of  the  district 

You  favonred  me  last  year  with  the  insertion  in  your  Maoazins 
of  my  views  respecting  the  ancient  forest  I  subsequently  found 
them,  in  great  measure,  confirmed  by  Mr.  Creikie.  I  sought  in  vain 
in  the  peat-bogs  of  Skye,  in  the  Sligachan  district,  amongst  the 
Ciichullin  Hills,  for  remains  of  this  forest ;  but  found  them  beauti- 
fully exhibited  at  Eyleaton.'  It  is  everywhere  hidden  under  beds  of 
peat,  until  the  peat-diggers  expose  them ;  then  the  stools  are  seen 
standing  up  two  to  three  feet  high,  so  hardened  by  the  action  of  bog- 
water,  that  vain  is  the  attempt  to  cut  them,  and,  as  a  rule,  they  are 
left  behind,  rooted  in  the  gravel  in  which  they  grew — the  gravel- 
bed  of  Scotland — ^here  covered  up  with  that  interloper  peat,  in  which 
no  trees  can  live.  I  am  therefore  confirmed  in  the  view  before 
expressed,  that  the  destruction  of  the  ancient  forest  is  owing  to 
climatal  changes  of  great  antiquity.  I  was  desirous  of  ascertaining 
the  species  of  fir  to  which  these  stools  belong.  At  last  the  quick 
eye  of  my  brother,  a  botanist,  saw  the  cones  spread  around  two  of 
the  stools ;  the  peat  had  preserved  them  as  it  preserves  the  wood, 
and  the  roots  of  bog-plants ;  they  expanded,  in  drying,  like  recent 
cones  of  Scotch  fir.  I  could  discover  no  difierence  between  them 
and  recent  Scotch  fir,  and  therefore  consider  the  trees  were  of  the 
indigenous  conifer  of  Scotland,  now  existing.  There  seems  no 
reason  why  they  should  not  be  preserved  in  localities  where  peat 
did  not  grow,  or  where  they  were  not  exposed  to  the  violence  of 
the  western  winds. 

Skye,  like  all  other  Islands  of  the  western  sea  of  Scotland,  as 
shown  by  Sir  B.  Murchison's  •  sketch-map,  is  chiefly  composed  of 
eruptive  rocks,  which  consist  of  two  kinds,  the  more  considerable 
and  ancient,  due  to  that  great  development  which  raised  the 
Cuchullins  greater  hills  3,200  feet  at  Scuir-na-GiUean,  and  the  much 
later,  or  trap-dykes.  The  first  of  unknown  primeval  age,  to  which 
"we  may  assume  we  owe  the  earliest  elevation  of  the  land  above 
the  sea;  which  lifted  mountain  ranges  as  well  as  the  younger 
strata,  modified  by  denudation  of  the  ocean,  and  no  doubt  since 
moulded  by  atmospheric  agencies.  These  major  mountains  of  Skye 
are  composed  of  what  is  called  Hypersthene,  and  are  distinguishable 
from  others  by  their  hardness,  and  by  their  aiguille  points,  which 
nothing  alters.  They  throw  down  no  debris  from  age  to  age,  but 
shoot  off  the  rains  of  the  Atlantic  at  once,  as  from  the  roof  of  a 
house.     The  flanks  of  Scuir-na-Gillean  present  the  i^pearance   of 

>  Ejle-Rhea,  or  Kyle  A^Lm)— Edti. 


623  Contf^fmimo^ 

lava-onnents,  great  sheets  of  wliioh  may  be  seen  deflcending  to  the 
sea-shore,  where  they  are  sometimes  thrown  up  in  rugged  masses, 
as  though  acted  on  by  the  sea-water  when  in  a  state  of  fosion,  as 
may  now  be  seen  in  Sicily. 

Next  to  these  most  ancient  rodcs  oome  the  lower  hills,  whose  origin 
we  assign  to  a  somewhat  later  period,  whan  the  volcanic  action  was 
dying  oat :  these  are  composed  of  materials  readily  acted  on  by  the 
atmosphere,  and  are  thus  shaven  into  cones.  I  must  now  refer  to  the 
trap  dykes.  Every  geologist  who  has  studied  the  Western  TTighlands 
wdl  Imows  the  great  area  which  has  been  subjected  to  volcanic  aotioa 
at  a  comparatively  lato  period.  In  the  low  grounds,  in  the  beds  of 
rivers,  and  on  the  sea  i&ore,  we  find  trap-dykes,  from  one  inch  to 
several  feet  in  width,  passing  through  the  more  ancient  beds,  into 
which  various  qualities  of  trap  have  been  injected.  This  appears  to 
me  to  have  been  the  subsiding  action  of  the  great  elevatory  force, 
and  it  is  interesting  to  find  it  extending  in  Scotland  up  to  the  Ter- 
tiary period,  for  Skye  offers  at  Broadfori  most  interesting  examplei 
of  b:ap-dykes  traversing  the  Lias  limestone. 

I  wiU  only  add,  that  subsequently  to  the  periods  referred  to,  came 
that  universal  sur&ce  action  by  which  all  Scotland  and  the  Nordi  of 
England  have  been  covered  with  gravel  beds — a  subject  deserving 
deep  and  persistent  enquiry.  In  these  beds  the  primeval  forest 
grew,  whidi,  in  its  turn,  has  been  buried  beneath  peat  or  soil,  the 
surface  of  which  is  now  adorned  with  the  flora  of  our  modem  time. 

Yours, 

Thos.  C.  Brown. 

FuBTHER  Barton,  Ctrbncbstbr, 
Itk  September ^  1867. 

THE  ORIGIN  OF  GRANITE. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^I  am  glad  to  see  "  the  origin  of  granite"  is  likely  to  crop 
up  as  a  result  of  Dr.  Sterry  Hunt's  Lecture  "  On  the  Chemistry  of 
the  Primeval  Earth,"  which  has  been  so  ably  commented  on  in  the 
last  number  of  the  Geological  Magazine  by  Mr.  David  Forbea. 
There  has  been  so  much  "  Denudation "  of  late,  both  marine  and 
atmospheric,  that  we  need  not  be  surprised  if  a  deep-seated  roct 
like  granite,  is  laid  bare,  and  at  last  appears  on  the  surface  in  tbe 
field  of  geological  discussion. 

At  the  recent  meeting  of  the  British  Association  in  Dundee,  Pro- 
fessor Ansted  communicated  a  paper  "  On  the  Conversion  of  Strati- 
fied Bock  into  Granite  in  the  NorUi  of  Corsica."  I  took  part  in  the 
discussion  which  ensued ;  but  as  my  remarks,  together  with  those  rf 
Sir  Charles  Lyell  and  Mr.  Gteikie,  were  reported  thus — *'  Some  dii- 
cussion  followed  the  reading  of  the  paper,"  while  those  of  ProfeMon 
Phillips  and  Bamsay  were  merely  noticed,  I  venture  to  ask  you  to 
have  the  kindness  to  permit  me  to  re-state  in  the  pages  of  Af 
Geological  Maqazits'r,  aa  \)toSl^  ^  ^Q^^lble,  the  substance  of  wW 
I  said  on  that  occaaion. 
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Professor  Ansted  entered  into  some  wide  generalizations  fayour* 
ing  the  metamorphio  origin  of  granite.  I  happen  to  reside  in  a  dis- 
trict where  the  intrusive  character  of  that  rock  is  particularly  well 
shewn,  and  I  could  hardly  allow  his  views  to  pass  unquestioned. 
There  is  in  this  country  the  largest  exposure,  and  perhaps  the 
greatest  variety,  of  granite  in  the  British  Islands,  and  I  trust  that  a 
short  account  of  my  ohservations,  which  have  been  made  with  some 
care,  may  not  be  without  interest 

There  are  four  large  tracts  of  granite  in  Ireland — (1)  The  Leinster 
district,  ranging  from  Dublin,  through  Wicklow,  into  "Wexford; 
(2)  the  Moume  Mountain  district^  in  the  Go.  Down;  (3)  the 
Donegal  district;  and  (4)  the  Connaught  district  Granite  also 
occurs  in  smaller  masses  in  other  parts  of  this  country. 

The  Leinster  granite  (1)  is  unquestionably  intrusive ;  it  pene- 
trates into  Lower  Silurian  Slates,  which  are  everywhere  altered  into 
mica-schist  as  they  approach  it,  and  are  pierced  by  numerous  granitic 
dykes.  The  Moume  granite  (2)  has  a  similar  character,  though  the 
metamorphism  of  the  surrounding  rocks  is  not  so  extensive  as  in 
Leinster :  it  is  supposed  to  be  a  newer  rock  than  that  of  Leinster, 
being  believed  to  be  post-Carboniferous.^  The  Donegal  (3)  and 
Connaught  (4)  granites  are  of  a  totally  different  character.  They 
are  essentially  of  a  metamorphic  type,  being  bedded  and,  in  Donegal, 
interstratified  with  limestone;'  they  do  not  intrude  into,  but  form 
part  of  the  great  mass  of  gneiss,  schist,  quartz-rock,  and  limestone 
among  which  they  occur.' 

If  two  geologists  were  to  set  to  work  to  investigate  the  origin  of 
granite,  and  if  one  were  to  locate  himself  in  Leinster  and  the  other 
in  Donegal,  the  Leinster  geologist  could  bring  forward  the  most 
convincing  proofs  of  the  intrusive  character  of  granite,  while  the 
Donegal  observer  could  produce  equally  conclusive  arguments  in 
favour  of  its  metamorphic  nature. 

I  am  at  a  loss  to  imderstand  how  any  one  could  explain  the  Leinster 
granite  by  the  metamorphic  theory,  yet  the  Donegal  rock  appears  to 
be  but  an  instance  of  an  advanced  or  perfected  stage  of  that  meta- 
morphic action  which  is  less  fully  developed  in  the  varieties  of 
gneiss.     Any  geologist  who  has  examined  gneissose  districts  may 

*  Jnlces,  "Student's  Manual  of  Geolopr,"  pp.  93  and  313.  I  think,  however, 
farther  proof  is  required  as  to  its  heine  of  the  same  a^  as  the  rock  which  alters  the 
Carboniferous  Limestone  near  Carlin^ord :  it  rather  differs  in  appearance  and  mineral 
composition  from  the  Leinster  granite,  containing  other  micas,  and  notably  bj  the 
occurrence  in  some  places  of  albite  (Hau^hton,  Quart.  Joum.  Geol.  Soc.  vols.  xii.  and 
ziv.),  though  I  believe  that  this  feldspar  is  not  so  important  a  constituent  as  has  been 
supposed. 

'  Brit  Assoc.  Beport,  1863;  Scott,  Joum.  Geol.  Soc.  Dublin,  vols.  iz.  and  x.  See 
•Iso  Haughton,  **  On  Granites  of  Donegal,"  Quart.  Joum.  GeoL  Soc,  vols.  xviiL 
and  XX. 

*  There  can  be  little  doubt  that  some  intrusive  granites  do  occur  in  Donegal  and 
perhaps  largely  in  Connaught :  we  require  further  information  on  this  point ;  a  red 
patch  on  a  map,  lettered  G  for  granite,  docs  not  teach  us  much. 

["Stratified  cmptive  rocks."     Sec  Forbes,  **The  MicTOWO^^  vcL<i^^Vi^>  'va.'^Ka^ 
number,  p,  615. — Edit.] 
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remember  to  have  teen  true  gneiM  wbudi,  in  a  iMmd  ipeciiiwen,  it 
would  be  impoanble  to  distingaiah  fiom  gnnite. 

Now  I  aak — ^Are  we  to  fuppose  that,  notwitfaatanding  the  ^aft 
differenoe  between  their  modee  of  ooonnenoe  in  the  field,  the 
granitea  of  Leinater,  and  the  granitoid  roda  of  Donegal  mnat  have 
had  a  like  origin,  merely  becanae  they  have  a  BOfmewhai  nmilar 
mineial  oompoaition,  both  containing  quarts,  feldapar,  and  mioa  ? 

Bnt  have  these  rooks  an  identical  mineral  oompoaition?  Softrai 
my  experienoe  goes,  most  assuredly  not  They  vary  in  ^ypeaianoe, 
texture,  and  m^e  of  aggregation  of  the  oomponent  minenda;  the 
<niarts  has  a  different  look,  difificnlt  to  deaoribe,  bnt  onoe  seen  and 
observed,  not  easily  to  be  forgotten ;  bnt  above  all,  they  differ  wide^ 
in  their  feldspathio  oonatitaents,  for  while  the  intmaive  granites  are 
orthodasic  or,  as  in  Down,  sometimes  albitio  (and,  let  it  be  remem- 
bered, albite  ia  aa  highly  ailieated  as  orthoolase),  and  the  unoiystd- 
liaed  feldspathio  paste  is  always  highly  silioated,  the  granitoid  robka 
on  the  other  hand  contain,  notwith^anding  the  presenoe  of  ftee 

r^rtz,  a  large  proportion  of  basic  feldspars,  of  wnioh  oligoolaae  is 
most  recognisable,  and  the  feldspathio  paste  is  basic  also,  ap- 
proaching digodase  or  anorthoaite^  in  composition. 

During  a  recent  visit  to  Scotland  I  had  these  views  fblfy  eon- 
firmed  by  the  hc^  which  I  observed  there.  The  introsive  granites 
of  Arran  are  extremely  like  those  of  the  Honme  district^  while 
many  of  the  HigLland  rocks  appear  to  pertain  to  the  metamorphic 
type.  As  my  visit  was  very  hurried,  I  cannot  now  commit  myself 
to  details ;  neither  shall  I  say  anything  of  the  intrusive  and  meta- 
morphic characters  of  the  bomblendic  series  of  rocks,  such  as  green- 
stones, syenites,  and  bomblendic  schists. 

The  views  now  put  forward  are  only  suggestive:  my  fidd  of 
observation  has  been  too  limited  to  warrant  my  entering  into  gene- 
ralizations, but  I  trust  they  will  tend  to  elicit  further  opinion  on  this 
important  subject.  So  long  as  our  knowledge  is  added  to,  it  matters 
little  whether  these  views  are  corroborated  or  refuted  by  such  in- 
vestigators as  Forbes,  Haughton,  Hunt,  and  Sorby,  men  who  combine 
the  highest  chemico-mineralogical  attainments  with  great  knowledge 
of  physical  geology,  accomplishments  which  unfortunatdy  do  not 
often  co-exist  in  the  same  individual. 

In  conclusion,  I  think  the  last  passages  of  Mr.  Forbes's  paper 
(Okol.  Mag.  Vol.  TV.  pp.  442 — 444),  deserve  the  serious  attention 
of  every  one  who  may  be  indined  to  go  in  for  the  metamorphic  origin 
of  aU  granite. 

I  am.  Sir,  your  obedient  servant, 

W.  H.  Staopoolx  Westbopp. 

Blackrocx,  Dubuh,  Oetober  Sih^  1867. 

Since  writing  the  above,  I  have  looked  into  Haughton's  Manual  of 
Geology,  and  Snd  that  I  have  been  anticipated  in  suggesting  a  two- 
fold origin  for  granite.  In  that  work  (p.  46)  the  terms  hydro- 
metamorphic  and  pyro-metamorphic  are  proposed.    I  fear  that  the 

*  Geol.  Beport,  Canada,  U54;  «a^^\%i^s^,  ^wl.Uja.^^Vv^^T. 
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latter  word  smacks  of  the  old  "  dry  fusion"  theory,  though,  as  every 
one  knows,  Professor  Haa^ton's  speoolations  are  anything  but  dry. 


F0E6ES.— CHEMISTBY  OF  THE  PEIHEVAL  EAETH. 
To  the  Editor  of  iht  Geolooioal  Maoazink. 

Sn, — ^Under  this  heading,  page  434  of  your  October  number,  are . 
these  words,  ''  Button,  the  proponnder  of  the  plutonic  theory  of  the 
world's  origin,  which  assumed  the  world  to  haye  been  at  one  time  a 
q^re  of  molten  matter  solidified  by  refrigeration." 

I  think  that  there  must  be  some  great  mistake  here.  I  do  not 
think  that  Button  would  attempt  to  lift  the  veil  of  Isis,  or  to  account 
for  the  "  world's  ort^"  at  all,  or  for  the  ''  origin"  of  anything  what- 
ever, animate  or  inanimate ;  not  even  for  the  *'  origin'*  of  the  smallest 
particle  of  matter.  Bis  word  is  ''  no  sign  of  a  beginning,  no  prospect 
of  an  end." 

I  have,  indeed,  never  had  access  to  Button's  work ;  but  I  have  by 
me  Play&ir's  illustrations  of  it,  Edinburgh,  1802,  and  he  totally 
repudiates  the  idea  of  the  original  fusion  of  the  globe,  either  igneous 
or  aqueous,  partial  or  entire.  The  igneous  theory  he  imputes  (while 
he  controverts  it)  to  Buffon.  Page  136,  section  132,  and  note  xxv. 
Play&dr  accounts  for  the  orange  shape  of  the  globe  by  a  most  beauti- 
ful theory  of  his  own,  entirely  dependent  on  Button's  doctrines,  and 
therefore  entirely  dependent  on  rain  and  rivers. 

The  principles  which  poise  the  wniverae  are  as  simple  as  they  are 
anblime ;  and  it  is  not  only,  as  Professor  Jukes  remarks  in  your  last 
number  (p.  144),  that  "the  form  of  the  ground"  depends  on  rain 
and  rivers,  but,  as  Playfair  says,  the  statical  figure  of  the  globe 
itself, — ^the  spheroid  of  equilibrium  depends  on  rain  and  rivers,  on 
causes  now  in  operation.  Those  who  have  not  access  to  Playfair's 
work  may  see  his  beautiful  theory  as  to  this  clumsily  explained  by 
me  in  the  eleventh  chapter  of  *'  Rain  and  Bivers." 

I  have  the  honour  to  be,  Sir,  your  most  obedient  and  most  obliged 

servant, 

Obobos  Gbskkwood,  Colonel.* 
BmooKwooD  Pabx,  Albbsvord, 
4th  October^  1867. 

THE   CHEMISTRY   OF  THE  PRIMEVAL  EARTH. 
To  ihe  Editor  of  the  Gsoloqigal  Maoazins. 

Sib, I  hope  the  space  at  your  disposal  will  admit  of  the  inser- 
tion of  a  few  remarks  in  reply  to  Dr.  Sterry  Bunt's  letter,  on  page 
478,  and  in  defence  of  my  report  of  his  lecture  "  On  the  Chemistry 
of  the  Primeval  Earth :"  (Geol.  Mao.,  p.  357). 

Dr.  Sterry  Bunt's  communication  must  not  be  allowed  to  mislead 
you  or  your  readers  into  the  belief  that  I  aiti  responsible  for  the 
twenty  errata  which  have  been  tabulated  in  the  two  published  lists, 
(pages  432  and  478),  for,  in  fact,  only  four  of  these  mistakes  have 
originated  with  me.  Of  these  four  I  am  perfectly  ^VliXm^  \ft>a^ 
the  blame.     The  finrt  occurs  in  the  passage  ^^  ^^^^  -c^Svaios^ 
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to  the  fcudng  point  of  oertain  bodies  being  angmenled  by  pieMiire. 
In  taking  down  this  sentence  from  the  lectuier'a  lipa,  I  was  in  some 
doubt  aa  to  the  words  used,  and  I  leoorded  those  which  I  understood 
him  to  ntter.  Yon,  however,  have  set  the  passage  ri^t  by  means  of 
a  very  simple  alteration.  My  second  error  was  the  substitiition  of 
the  word  aeeompoaed  for  reetmpoied.  This  obviously  aioee  from 
aimilaiity  of  sounds.  On  page  867,  the  letter  ^  p  '*  is  inserted  in 
Professor  lliomson*s  name,  but  I  find  that  Dr.  Sterry  Hunt  has 
himself  committed  the  same  mistake  in  the  report  of  hia  lecture  in 
the  Chemieal  New$,  My  fourth  error  is  the  sucNrtitntion  of  the  word 
autt  for  coaL    This  occurred  in  transcribix^  my  notes. 

Of  the  other  erroUa,  three  are  what  are  familiarly  termed  **  printen^ 
blunders."  They  consist  of  the  substitution  of  the  words  seoea  fer 
Beveral,  orchid  for  orchard,  and  m/Hiation  for  mclaiton.  These  might 
have  been  avoided  if  I  had  seen  a  proof  before  the  MAgManft  went 
to  press. 

The  remaining  thirteen  corrections  are,  in  reality,  emendatiotts  of 
the  lecturer's  own  words,  and  departures  from  the  actual  language  of 
the  lecture.  These  errors  are,  for  the  most  part,  only  sn^  as  are 
common  t4>  unwritten  discourses;  but  they  cannot,  as  Dr.  Sterry 
Hunt  would  imply,  be  with  any  fBtimess  classed  under  his  descrip- 
tion of  "  mistakes  into  which  the  reporter  has  fallen ;"  and  I  must 
b^  leave  to  protest  against  being  held  responsible  for  the  lecturer's 
own  inaccuracies  of  expression. 

If  Dr.  Hunt  prefers  the  version  of  his  lecture  given  in  the  Chemcai 
News,  it  cannot  be  because  it  approaches  more  nearly  to  what  he 
actually  said  than  the  version  which  you  have  published.  If  the 
Chemcai  News  report  was  founded  upon  shorthand  notes  at  all,  the 
author  has  performed  the  work  of  revision  so  vigorously  that  the 
original  transcript  has  disappeared. 

I  am,  Sir,  obediently  yours, 

The  Shorthand  Writkb. 

London,  October  17M,  1867. 


SHELLS  ON  THE  GREAT  ORMESHEAD. 

To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir, — Owing  to  my  absence  from  Cambridge,  I  have  only 
lately  seen  Mr.  Maw*s  letter,  in  the  August  number  of  the  Maga- 
zine. The  shells  which  I  found  at  Gwydfyd  were  by  no  means  in 
such  numbers,  or  in  such  a  condition,  as  to  suggest  to  me  the  idea 
that  I  was  on  a  kitchen-midden.  If  that  be  the  case,  they  are  very 
diffei-ent  to  those  in  the  kitchen-middens  on  the  N.W.  side,  and, 
though  I  cannot  speak  positively,  I  am  disposed  stiLL  to  adhere  to 
my  original  opinion.         Yours  very  truly, 

T.  G.  Bonnet. 

St.  John'i  Collsob,  Camb&idob. 
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NOTE  ON  THE  CONTENTS  OF  THE  POCKETS  IN  THE  CARBON- 
IFEROUS LIMESTONE  AT  LLANDUDNO. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^An  examination  of  the  contents  of  the  pockets  in  the  Car- 
boniferous Limestone  near  Llandudno  has  brought  to  light  some  few 
fossils  that  may  tend  towards  solving  the  problem  of  the  origin  of 
these  curious  accumulations.  A  reference  to  Mr.  Maw's  paper  on 
the  same  subject  in  Vol.  11.,  No.  4,  of  the  Geol.  Mag.,  will  give  a 
dear  description  of  the  general  character  and  position  of  the  de- 
posits. Those  which  I  examined  are  three  in  number :  one  near  the 
Little  Orme,  at  Nant  y  Gamer,  and  two  on  the  Great  Orme,  close  to 
Wyddfyd  Farm.  At  the  former  locality  there  are  two  large  pockets 
known ;  one  of  these,  the  upper  one,  is  now  nearly  emptied  and  is 
abandoned,  the  other  is  an  open  pit  of  considerable  size,  reached  by 
an  adit  driven  in  the  hill-side  through  the  Boulder-clay  drift  and  the 
limestone  rock  beneath.  This  pit  contains,  immediately  beneath  the 
drift  and  sharply  contrasting  with  it,  some  ten  ya^ds  of  beautifully 
white  sand,  mixed  in  places  with  equally  white  clay ;  the  clay  is  also 
here  and  there  variegated  with  red ;  it  forms  the  floor  of  one  side  of 
the  pit,  and  its  thickness  has  not  been  ascertained.  In  the  sand  there 
is  in  one  place  a  thickish  kind  of  vein,  consisting  for  the  greater  part 
of  oxide  of  manganese ;  it  is  amorphous  and  pulverulent ;  this  is  said 
to  extend  beneath  the  floor  to  a  depth  not  yet  known.  On  looking 
over  the  clays  and  sands  in  this  pocket  I  found  traces  of  fossils, 
chiefly  in  the  former ;  portions  of  Encrinites  were  tolerably  plenti- 
ful, apparently  derived  from  the  Carboniferous  Limestone,  the  other 
fossils  were  not  so  distinct,  but  may  be  parts  of  Product! ;  they  were 
very  fragile.  The  white  clay  was  in  places  filled  with  pieces  of 
white  chert,  and  some  of  the  fossils  may  have  come  from  this,  as  I 
have  no  doubt  this  chert  and  that  also  at  the  base  of  the  Boulder 
clay  on  the  shore,  is  derived  from  the  Limestone,  although  I  could 
fuid  none  in  situ  in  the  neighbourhood.  Some  of  the  Limestone 
forming  the  walls  of  the  now  abandoned  pocket  is  very  curiously 
banded  with  white  and  red ;  it  is  rather  shaly  or  fissile,  and  is  also 
here  and  there  slightiy  silicious ;  it  contains  many  crinoidal  and  other 
fossil  remains.  How  far  back  towards  the  old  pocket  the  lower  one 
may  extend,  is  not  yet  known ;  it  is  not  improbable  that  the  two 
may  be  connected. 

On  examining  the  deposits  of  fire-clay  with  sand  and  chert  at 
Wyddfyd  Farm,  I  found  in  the  sand,  or  rather  sandy  clay,  which 
overlies  the  thick  clay,  very  numerous  pieces  of  chert,  some  of  large 
size ;  these  undoubtedly  belong  to  the  Carboniferous  Limestone,  for 
they  are  crammed  with  casts  of  Encrinites,  and  resemble  closely 
what  in  Derbyshire  are  ccdled  "  Screw-stones."  The  chert  is  whitish 
or  drab,  but  is  often  very  much  decomposed  and  yellowish,  and 
crumbles  very  readily  into  a  kind  of  sand.  Is  it  impossible  that  the 
sands  in  the  pockets  may  thus  have  had  their  origin  ?  The  sand  a 
littie  beyond  Wyddfyd  Farm  contains  very  many  joints  of  Eofixu^ 
ites,  besides  traces  of  other  fossils.    One  ^^loo^  oi  «»xA)\iQ»^3s&^ 
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B  tolerably  dirtinot  impwMfaii  of  a  fonil  iluill  in  it»  wlddb  naj 

pediaps  be  sniBoieiitlj  distmot  to  enable  its  name  to  be  aaoertained. 

FnffmentB  of  Carboni&roaa  Limeatone  were  not  nnoomnum  in  tUi 

aand-ptt    From  its  poeitkm  it  is  not  easr  to  say  fiir  oertain  wbettier 

it  OYerlieB  or  miderlies  the  olays  at  W^ddfyd  Farm.    It  baa  beea 

dog  into  to  a  depth  of  aome  eajg^t  or  nme  feet    I  ha^e  aent  aped- 

mena  of  all  the  above-mentioneii  deponta,  in  the  luope  tfaejr  taaif 

throw  aome  little  lig^t  npon  their  origiii. 

J.  VL  Ifxuo. 
St.  Tsomi'  FosoirAoa, 


DiaooTXBT  or  a  Mxw  Minxbal  ("  Obooub8its '^. — Whilst  ex- 
amining the  seleniferoua  minerala  from  the  Skrikerom  mine,  in 
SwedeOf  M.  Nordenakiold  haa  diaoovered  that  Jhallinm  eziata  in 
amall  quantities  in  enoaiiite  (  (Ca  Ag)  Se)  and  berselianite  (Cn  Bb\ 
Gontinaing  his  reseaibhea  amonff  theae  sedenides,  in  Moaander'a  o<u- 
kctioni  he  haa  found  a  mineral  whioh  oontaina  from  aeyenteen  to 
nineteen  per  cent,  of  this  metal.  It  oooors  in  small  opaque  nrnnnps, 
having  a  metallio  lustre  and  lead-grey  colour,  mixed  with  the  grains 
of  eucairite  and  berzelianite.  From  these  it  is  easily  separated,  and 
on  analysis  gives  the  formula  (Cu,  Tl,  Ag)  Se.  Density  =  6-9.  No 
crystalline  faces  yet  observed.  Before  the  blowpipe  it  fuses  easily 
into  a  shining  greenish-black  enamel,  and  the  flame  is  coloured 
intensely  green.  Insoluble  in  hydrochloric  acid,  but  nitric  add 
dissolves  it  completely.  M.  Nordenskiold  has  named  this  new 
mineral. "  Crookesite,"  after  the  well-known  discoverer  of  thallium. 
But  few  specimens  have  been  yet  found  of  Crookesite,  but  M.  Nor- 
denskiold hopes  to  obtain  more  by  carefully  searching  the  Skrikerum 
mine,  which  has  been  for  some  time  abandoned. — tS>. 

A  Eiko-Cbab  in  the  Uppkb  Silubian. — ^Among  the  fossils  ex- 
hibited by  Mr.  Bobert  Slimon  at  the  meeting  of  the  British  Associ- 
ation in  Dundee,  and  collected  by  him  at  Lesmahag6w,  in  Lanark- 
shire, was  a  minute  form  of  Crustacean,  nearly  allied  to  Bdinurus,  in 
which  aU  the  body  segments  appeared  to  be  free  and  unanchylosed. 
In  calling  attention  to  this  b^utiful  little  fossil,  Mr.  Woodwaid 
pointed  out  the  great  interest  attaching  to  its  discovery,  as  being  Hbe 
oldest  representative  of  the  Xtphotura,  or  King-Crabs,  known,  carry- 
ing this  division  back  in  time  from  the  Coal-Measures  to  the  Upper 
Silurian. 


Erratum  in  Mr.  Forbes'  Article  in  the  October  Number. 
On  p.  443,  in  footnote,  in  line  21  from  foot  of  page,  fS^r  "  before,"  read  mJUr. 
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L — On   a  Nkw  Genus  or  Shobs-crab,  Oonioctpoda   Edwau>si, 
WHOM  THB  Lower  Eocene  of  Hampshire.^ 

By  HnniT  Woodwabd,  F.6.S.,  F.Z.S.,  etc 
(PLATE  XXI.  Fig.  1.) 

ONE  of  the  characterifitio  features  of  the  wanner  and  intertropical 
regions  of  the  globe,  is  the  presence  in  abundance  of  those 
highest  forms  of  Crostaoea,  the  Shore-  and  Land-crabs. 

Along  onr  own  coast,  the  common  shore-crab,  Caretniu  mcBmu, 
prevails;  on  the  coast  of  Spain  the  genus  Grapsut  is  equally 
abundant;  whilst  in  the  Eastern  seas  the  shores  are  tenanted  by 
Oslasimut,  Maerophtkalmtu,  and  Ocifpod^ 

Among  the  Decapodous  Crustacea  which  have  rewarded  the 
labours  of  the  palseontologist,  and  furnished  materials  for  Mono- 
graphs  by  Professors  Bell,  Beuss,  A.  Milne-Edwards,  and  others,  no 
fossil  remains  of  the  Quadrangular  Crabs  have  hitherto  been  recorded 
as  occurring  either  in  this  country  or  on  the  Continent. 

So  long  ago,  however,  as  1822,  M.  Desmarest*  had  figured  and 
described  one  species  of  Grapsus,  five  species  of  Gofioplax,^  one 
species  of  Gdasimus,  and  one  of  Gecardnus,  which  were  probably 
all  from  India  and  China  (although  the  history  of  some  was  un- 
known) ;  for  fossil  crabs  of  these  species  are  still  sold  in  the  Bazaars 
of  the  East  as  a  medicine.^  It  is  highly  interesting,  therefore,  to 
record  the  occurrence,  in  the  fossil  state,  of  a  true  shore-crab,  near 
to  Ocypoda,  from  the  Bed  Marl  of  the  Plastic-clay,  of  High  Cliff, 
Hampshire. 

These  Plastic  or  mottled  clays  and  sands,  which  lie  immediately 
below  the  London  Clay,  contain  many  subdivisions  representing  re- 
peated changes  in  the  conditions  under  which  they  were  deposited, 

^  TluB  new  spedes  was  noticed  by  the  author  at  the  Dundee  Meeting  of  the  British 
ABBOciation. 

*  Brongniart  and  Desmarest,  Histoire  Natnrelle  dee  Cnistaces  Foasilee.    1822. 

*  Prof.  Dr.  A.  Reuss.  Zur  Kenntnias  foesiler  Krabben  in  Denkschriften  der  K« 
Akad.  d.  WisBenBch.  Mathem.  nator  w.  cl.  zvii.  Bd.  Vienna,  1869.  Taf.  xz.  and 
zxiii.,  p.  82  has  figured  and  described  four  species  of  Maercphthaimm  firom  the  East 
Indies  and  Molucca. 

*  See  Notes  on  Chinese  Materia  Mediea^  by  Daniel  Hanbury,  F.L.S.  (Reprinted 
firom  the  Pharmaceutical  Journal,  February,  1862,  and  other  numbers),  p.  40. 
"  Shih'heas"  Fossil  Crabs  of  the  Post-Tertiary  period,  obtained  from  the  Island  of 
Hainan  and  on  the  opposite  shores  of  Kwang-si. 

VOL.  IT. — tfO.  XLII.  ^^ 
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sometimes — as  their  contaiQed  fossils  prove— marine  conditions  pre- 
vailed, at  another  freshwater,  at  a  third  estuarine.  But  whatever 
these  conditions  were,  the  contained  organic  remains  indicate  a 
wanner  climate  than  is  enjoyed  hy  us  in  the  same  latitude  at  the 
present  day. 

The  Crah  which  forms  the  subject  of  these  remarks  was  collected 
by  Mr.  B.  Porter,  and  now  forms  a  part  of  the  geological  collection 
in  the  British  Musuem.  It  is  preserved  in  a  smaJI  slab  of  Red 
Marl  or  Clay,  having  the  dorsal  aspect  exposed  to  view.  The 
counterpart  or  intaglio  is  also  preserved,  and  affords  some  additional 
details. 

Diagnosis  of  the  genm  Goniocypoda, — Carapace  quadrangular,  nearly 
one-third  broader  than  long,  tumid,  borders  rounded,  surface  granu- 
lated sparingly,  regions  of  carapace  but  little  distinct  from  each 
other ;  lateral  border  of  carapace  entire,  deep,  forming  nearly  a  right 
angle  with  dorsal  surfaceC,  posterior  border  straight,  anterior  angles 
curving  inwards  and  terminating  in  the  external  orbital  angle: 
rostrum  small,  square :  front  border  of  carapace  nearly  straight 
and  occupied  by  the  orbital  fossae ;  eye-stalks  long :  fore-arms  short, 
feeble;  thigh  of  walking-legs  broad  and  flattened,  and  slightly  ser- 
rated at  distal  end :  feet  formed  for  running.  (The  Abdomen  and 
antennae,  if  present,  are  concealed  in  the  matrix). 

I  have  carefully  compared  this  Eocene  Crustacean  with  Grapsva, 
Gonoplax,  Macrophthalmus,  GelasimuSf  and  Ocypoda,  It  differs  from 
Grapsus  in  the  absence  of  dentations  on  the  latero-anterior  Ixirder, 
in  tlie  greater  lateral  breadth  of  the  carapace  Injhind,  and  in  the 
greater  length  of  the  eye-stalks.  It  approaches  Grapsus  only  in  the 
form  of  the  limbs,  and  the  smallness  of  the  hands.  Goniocypoda  is 
distinguished  from  Gonoplax  by  the  more  rectangnhir  fonn  of  the 
lateral  and  posterior  borders,  and  by  its  short,  somewhat  thick  hands 
and  cliela>. 

From  Gelasimus  and  Gonoplax  it  also  differs,  in  liaving  the  latero- 
anterior  angles  of  the  carapace  cuived  in  towards  the  external  orbital 
angle.  Compared  with  Macrophthalmus  the  relative  proportions  of 
the  length  and  breadth  of  the  carapace  are  much  the  same  ;  but 
Goniocypoda  differs  from  Macrophthalmus  in  the  same  point  as  it  does 
from  Gonoplax  and  Grapsns;  namely,  in  tlie  absence,  in  the  fossil, 
of  dentations  along  the  latero-anterior  border. 

The  form  of  the  rostrum  closely  corresponds  with  Macrophthalmus 
and  Ocypoda ;  and  in  botli  genera  the  orbital  fossa?  occupy  the  wliole 
breadtli  of  the  front  of  the  carapace ;  they  are  mucli  curved  in  the 
two  recent  genera,  but  nearly  straight  in  the  fossil.  Tlie  cara- 
pace in  Ocypoda  is  almost  equilateral,  in  Goniocypoda  it  is  one-third 
broader  than  long. 

Goniocypoda  Edwardsi  (PI.  XXI.  Fig.  1.) — This  neat  little  crab,  is 
smaller  than  the  Macrophthalmus  dilatatus  of  De  Haan,  the  carrpace 
being  eight  lines  in  greatest  breadth,  and  five  lines  only  in  length : 
the  rostrum  is  only  one  line  in  width,  and  projects  the  same  distance 
in  front,  being  bent  downwards  as  in  Ocypoda:  tlie  eye-peduncles 
are  two  lines  in  lei\gt\\,  a\\^  xvt^  WX.  ^\\^\\V^  curved :  the  exterDol 
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orbital  angle  is  marked  by  a  strong  incurving  spine,  which  also 
forms  the  latero-anterior  angle  of  the  carapace. 

As  is  the  case  with  all  land-  and  shore-dwelling  crabs  the  carapace 
is  much  swollen,  especially  in  the  branchial  regions:  the  cardiac 
region  is  marked  by  four  faint  tubercles,  the  gastric  by  two  lateral 
depressions  marking  the  line  of  separation  between  the  gastric  and 
branchial  regions ;  with  these  exceptions  and  a  few  scattered  granu- 
lations on  the  surface,  the  carapace  is  destitute  of  any  well-marked 
surface-features  or  divisions  into  regions.  The  fore-limbs  are  nearly 
equal  in  size,  the  arm  is  almost  entirely  concealed  beneath  the 
carapace,  and  is  very  short;  the  fore-arm  is  tumid,  and  is  not 
ornamented  with  spines  along  its  border:  the  hand  is  short  and 
smooth ;  the  fixed  ramus  and  moveable  finger  being  furnished  with 
three  or  four  small  teeth  along  their  edges.  Three  of  the  true 
walking  legs  are  preserved  on  the  left  and  two  on  the  right  side ; 
outlines  of  the  absent  limbs  are  given  in  the  figure.  As  before 
stated,  in  form,  these  limbs  closely  resemble  those  of  the  Chrapnda, 

I  have  failed  in  my  attempt  to  work  out  the  undei-side  by  reason 
of  the  exceeding  fragile  nature  of  the  fossil ;  but  I  have  no  doubt  the 
specimen  here  described  and  figured  was  a  female ;  indeed  there  is 
evidence  of  the  first  wide  abdominal  segment  behind  the  posterior 
border  of  the  carapace.  The  smallness  of  the  hands  would  also  con- 
firm this  view,  as  in  most,  if  not  in  all  the  quadrangular  crabs,  the 
male  has  one  or  both  hands  large  and  well-developed,  whilst  those  of 
the  adult  female  remain  small  and  feeble. 

From  the  nature  of  the  fossil,  I  am  necessarily  unable  to  offer 
more  than  a  very  incomplete  description  of  Gonioq/poda,  but  I  think 
the  occurrence  of  such  a  rare  Crustacean  novelty  is  a  sufficient 
excuse  for  placing  it  on  record,  in  the  hope  that  more  perfect 
remains  may  thus  be  brought  to  light. 

I  have  designated  it  Goniocypoda  Edwardsi,  after  MM.  Drs.  Henry 
and  Alphonse  Milne-Edwards,  who  have  by  their  labours  done  so 
much  to  advance  the  study  of  recent  and  fossil  Crustacea  in  Europe, 
and  for  whom  I  entertain  personally  so  high  an  esteem. 


II. —  On   Necrozws  Bowerbahkh,  a  new   Genus   of  Caacerid^ 

FROM  THE  London  Clat.^ 

By  Professor  Alphomsb  Milnb- Edwards,  D.Sc,  M.D.,  etc.,  etc. 

(PLATE  XXI.,  Figs.  2  and  3). 

ON  the  genus  Niecrozius, — ^This  new  genus  is  very  near  to  Ozitu,  and 
is  still  more  near  to  a  small  genus,  established  a  few  years  since 
by  M.  Stimpson,  named  Spherozius,  Like  this  last.-named  form,  the 
carapace  of  Necrozius  is  remarkable  for  its  globular  form,  its  width 
scarcely  surpassing  its  length.  The  curve  of  the  buckler  is  slight  in 
a  transverse  direction,  but  is  great  from  back  to  front,  the  anterior 

^  Translated  from  the  '*  flistoire  des  Crustacea  Podophthalmaires  Fo88iIe&^"  ^«& 
Alphonse  Milne-  f  dwards  :    (Reprinted  from  the  Aimave^  ^«^  ^«&fi»^  ^%s:qs«^ 
Tom.  zviii.,  ite  aerieB^  pp,  297).    Paris,  1S65. 
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border  being  miicli  cnrved  down.  The  latero-anterior  borders  are 
continuous,  almost  without  interruption,  with  the  latero-posterior, 
which  latter  are  swollen.  The  frontal  border  (rostrum)  projects  a 
little,  and  is  slightly  depressed  in  the  centre.  The  basal  joint  of 
the  internal  antennsd  is  large,  and  it  is  articulated  obliquely  beneath 
the  front  (rostrum).  The  basal  joint  of  the  external  antenne  is 
short,  not  reaching  to  the  front  as  in  the  Fseudo&ius  of  Dana,  and  in 
Spherozim  of  Stimpson ;  the  articulation  is  free  and  is  not  lodged  in 
the  internal  obital  cavity.  With  Ozius  on  the  contrary,  this  basal 
joint  is  fully  attached  to  the  front. 

I  have  unfortunately  been  luiable  to  examine  the  endostome,  so 
that  I  could  not  determine  the  characters  shown  by  the  absence  or 
presence  of  the  tubercles  (crites)  which,  in  OziuSj  are  confined  to  the 
neighbourhood  of  the  expiratory  canal  of  the  branchial  chamber. 
The  labial  border  was  also  concealed  by  the  matrix,  as  are  certain 
parts  of  the  specimen  l>etween  the  hands,  so  that  I  have  been 
unable  to  see  if  the  border  was  complete,  or  sloped  off  as  in  Ozius. 

The  anterior  feet  are  very  strong,  and  unequal  in  size,  the  smallest 
being  only  half  the  size  of  the  largest,  their  proportions  and  appear- 
ance enabling  one  at  once  to  distinguish  the  crustaceans  of  this 
section. 

The  walking  feet  are  cylindrical ;  they  are  not  tuberculated,  and 
in  this  latter  respect  they  resemble  those  of  Ozius,  Spherozius^  and 
Pseudoztus.  The  abdomen  in  the  male,  as  in  the  three  preceding 
genera,  is  composed  of  seven  segments,  all  of  which  are  free. 

Tliis  genus,  as  we  have  already  said,  is  very  near  to  Spherazius, 
The  basal  joint  of  the  external  antennse  in  Ozius  reaches  the  front ; 
in  Pseudoztus y  Spher ozius y  Neer ozius,  it  is  distant  from  it  Pseudoztui 
has  a  rather  elongated  carapace,  while  in  Spherozius  the  carapace  is 
more  globular.  This  last  genus  differs  from  Necrozius  in  having  a 
more  swollen  carapace,  and  the  front  is  continuous,  without  inter- 
ruption, by  an  insensible  curve  with  the  superior  orbital  border ;  in 
Necrozius,  on  the  contrary,  the  internal  orbital  angles  are  well  marked. 

Necrozius  Bowerhanhi,  Alph.  Milne-Edwards. — This  pretty  species 
is  from  the  London  Clay  of  the  Isle  of  Sheppey,  which  has  furnished 
so  many  interesting  crustaceans.*  It  formed  a  part  of  the  rich 
collection  of  Dr.  J.  S.  Bowerbank,  wlio,  with  his  accustomed 
scientific  liberality,  obligingly  placed  it  at  my  disposal.* 

Tliis  crab  appears  to  be  extremely  rare,  for  Professor  Bell  does 
not  notice  it  among  the  Crustacea  of  the  London  Clay,  and  I  have 
never  seen  but  this  single  specimen,  perfectly  preserved  it  is  true, 
although  I  have  examined  the  collections  of  the  British  Museum,  the 
Museum  of  Practical  Geology,  and  many  others  almost  as  rich. 

Description  of  the  Species,  —  The  carapace  is  closely  covered 
on  all  the  salient  parts  with  minute  rounded  granulations.     The 

*  [The  specimen  here  referred  to,  and  which  is  figured  in  our  plate  (Plat*  XXI. 

fij^.  2  and  3),  was  obtained  some  years  since  b?  Dr.  J.  S.  Bowerbank,  F.R.S.,  from 

the  London  Cla\',  IloUoway,  when  the  Great  i^orthern  Railway  was  in  course  of 

construction.     Two  less  perfect  specimens  have,  however,  since  been  obtained  from 

iSheppey.  — II.W.] 

'  fThe  tvpe-spccimcn  \\eTe  ^^wied \% no^  \TilVft'^fv>:\^'^x»ft^xsj..— '^.^.\ 
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farrows  whioh  separate  the  various  parts  are  smooth.  These  latter, 
without  being  very  salient,  are  plainly  indicated.  On  the  gastrio 
region,  the  epigastric  lobes  are  not  distinct  from  the  protogastrio ; 
the  mesogastric  stretches  from  a  point  between  these  to  the  middle 
slope  of  the  front.  The  metagastric  lobe  is  distinct  from  the 
orogastric.  The  branchio-cardiac  furrow  is  strongly  marked.  The 
cardiac  region  is  rounded  and  gently  sloped  off  in  the  rear.  The 
hepatic  r^ons  are  separated  fi-om  the  branchial  by  a  shallow  de- 

{iression;  the  latter  are  rather   swollen,  and  show  an  ill-defined 
obule  near  the  urogastric  lobe. 

The  latero-anterior  borders  of  the  carapace  are  thick;  they  exhibit 
in  the  midst  of  the  granulations  which  cover  them,  three  or  four 
little  tubercles  scarcely  larger  than  the  granulations  themselves. 

The  external  orbital  angle  does  not  project  in  the  form  of  a  tooth. 
The  orbits  are  very  small  and  point  directly  forward.  The  super- 
ciliary arch  is  well  marked,  and  has  no  fissure.  The  front  (rostrum) 
juts  forward  straight  and  is  furrowed  down  the  centre.  The  pterygo- 
stomian  regions  are  finely  granulated. 

The  anterior  feet  are  unequal,  the  fore-arm  shows  a  small  blunt 
projection  within,  on  the  outer  side  it  is  smooth :  the  large  hand  is 
smooth  both  above  and  below,  and  is  not  tuberculated ;  tibe  fingers 
are  short  and  thick,  the  thumb  is  ornamented  near  its  base  with 
a  strong  tooth,  the  fore-finger  has  two  rounded  teeth.  The  small 
hand  is  finely  granulated  or  rather  roughened,  the  fingers  are 
slender  and  longer  in  proportion  than  those  of  the  large  hand. 
The  walking  feet  are  smooth,  having  neither  granulations  nor 
tubercles.  The  various  parts  of  the  sternal  plastron  are  granulous. 
All  the  rings  of  the  abdomen  are  free,  as  we  have  already  said,  in 
describing  the  characters  of  the  genus. 

EXPLANATION  OF  PLATE  XXL  Fioa.  2  &  3. 

Fig.  2.     Donal  aspect  of  Neerozius  Bowerbankii,  A.  Milne- Edwards ;  twice  nat. 

size. 
„     3.    Front  view  of  same,  showing  the  Orhital  and  Antennary  fosss  and  the 
chelffi ;  twice  nat.  size. 
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in. — ^Thk  Kitchen  Middens  at  Llandudno. 
By  the  Rev.  J.  M.  Mello,  M.A.,  F.G.S.,  etc. 

WEEK  or  two  spent  last  month  at  Llandudno  hsus  given  me 

the  opportunity  of   examining  the  deposits  on    the   Great 

Orme's  Head,  described  by  the  Rev.  T.  G.  Bonney  in  the  August 
number  of  the  Geological  Magazine,  and  supposed  by  him  to  be 
the  remains  of  a  Kitchen  Midden.  The  present  communication  is 
intended  merely  as  a  supplementary  note  to  his  paper.  It  appears 
that  the  beds,  containing  recent  shells  and  bones,  had  been  pre- 
"viously  observed,  and  their  true  character  suscertained,  since  the  Rev. 
W.  S.  Symonds  remarks,  in  some  notes  on  the  Geology  of  the 
district,  "  The  beds  of  mussels  and  other  shells  on  the  Great  Orme, 
which,  at  one  time  I   imagined  to  have  b^^n  ^\^^%Xft^  ybl  \:«^a»^ 
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beabhM,  Ur.  Darbuhire  believeB  to  be  derived  from  old  •hell'^iMpi, 
the  wxmmnlatioM  of  foimer  inhabitanta." 

Tba  beda  in  question  appm  in  the  face  of  die  low  difl,  whidi 
terminatea  a  aomewbat  ateBp  tabu,  oovering  the  baae  of  the  Carbo- 
nifaroDS  Limestone  eacarpment  of  the  Greet  Onne,  oIom  to  Pan 
Uorfit.  Part  of  the  lain*  has  been  oanied  away  b;  tiie  aea,  and  die 
preaent  cliff  ia  only  a  foot  or  two  Aovo  hi^-water-mark. 
Fie.  1. — Curr  at  Pm  Hokvi,  Qaatt  OsM^t  Hhu>. 


a    Line  of  KctJDn.    br  AT  the  flpot*  Indicated  below,  In  bed  No.  3,  tva  J&n  of  m  mull  •&■? 
■wtn  faund,    c.  Will  >l  I-en  Siaiit. 

The  general  appearance  of  the  face  of  the  cliff  ia  given  in  the  accom- 
panying nketch  (Fig.  1).  which,  though  not  drawn  to  scale,  reptesenta 
with  Buflicient  accuracy  tho  different  beds  as  they  occur,  Tlieee  are 
more  minutely  nhown  in  the  section  given  in  Fig,  2 ;  it  is  taken  about 
20  ynrda  from  the  beginning  of  the  Midden,  or  from  the  first  riae  of 
the  cliff  at  Pen  Morfa.  Tlie  bods  occur  as  fullows : — 
I.  Surface  loil  vith  angular  frafpnenlg  of  limcstons,  etc,,  ■ithsome^tb'tci,  abontl  R. 
1.  Btd  of  Fnlllla  mbata.  —'■'■  "  '  -  "----  '  "- 
1.  Calcoreoui  dust,  like  dm 
.  Dark -coloured  CufH,  }  in. 
G,  Dnrk  Carbonocconi  Infer,  I  in. 

6.  Soil,  with  Paltlla  rulgata,  LiltoriHa  nitora.  Slgtiliu  m 

7.  Sooty  layer,  with  Ihi^enU  of  cborcoal  and  burnt  boDi 

8.  Bed  of  bunit  ctay,  with  calcined  pebblea,  3  in. 
e.  Whitish  sand.  1  in. 

10.  Dark-coloUTpd  loam,  with  fr.ifmenta  of  charcoal  and  bunit  ihdl*,  3  in. 

11.  ThiD  laypi  of  CarbonncMlUB  malt«r,  with  burnt  bane,  ^  in. 

12.  Dork   earth,   full  of  (rngmenU  of   charcoaa,   Jfyfi/w  abUit,  PtltlU  vtUftM, 

Liflorina  litlorea.  an(!  numerouii  bonet,  8-9  in. 

13.  Sandy  bed,  with  limestone  fragmenta  and  mlled  pebbin,  10  in. 
I*.  Kedduhclay,  2-3in. 

IS.  Sand,  6  in. 

1*.  Sand;  argiUaceou*  bed,  Ae  Wm  oWmei^rj  ^^wA  tn^BKDSa,iew,fp3ia  (b»n. 
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The  entiTe  length  of  the  Midden  b  abont  80  yards,  thinning  out 
St  that  distance  into  a  dense  bed  of  Patella  near  the  auiface. 
How  far  back  from  the  shore  it  may  extend  in  not  so  easy  to  ascer- 
tain ;  a  bed  of  LUlorina  and  PaUUa  crops  out  on  the 
eurfaee,  about  56  yards  from  the  commencement  of  Fio.2— Bectioh 
the  Hidden,  and  2U  feet  above  the  beach  ;  at  some  sii  »*■  Cliff,  aboct 
feet  from  the  edge  of  the  cliff,  where  it  is  exposed  at  ^""tl^^i? 
about  three  feet  from  the  edge,  the  bed  is  six  inches  ^^  pq,  hokta 
below  the  sorfaoe  and  two  feet  thick.  I  found  no 
bones  here,  but  several  fragmeatu  of  charcoal  In  ^'^'^"^^ 
the  catting  by  the  side  of  the  pathway,  near  the  gate 
beyond  the  Dean  of  Christ  Church's  house,  a  bed  of 
Paielia  and  Littorina  occurs  about  50  or  60  feet  from 
the  beach.  Beside  the  shells  mentioned  above  I 
found  in  bed  No.  12  several  oyster  shells,  two  spec 
mens  of  Purpura  tapiUtu  and  sume  fragments  of 
GxrdiuM  editU.  The  early  inhabitants  appear  also 
■ometimes  to  have  caught  a  crab,  by  way  of  a  treat 
aa  part  of  a  claw  was  in  this  bed.  Amongst  the  bonoB 
which  I  obtaiDed  were  several  thnt  had  been  burnt 
others  seem  to  have  been  split  for  the  sake  of  the 
marrow.  These  burnt  bones  and  shells,  also  cole  ned 
t<^ther  with  the  large  quantity  of  charcoal  d  ssemi 
nated  throughout  these  beds,  seem  to  put  beyond 
question  their  being  the  remains  of  an  old  K  tcben  I 
Hidden,  bnt  I  am  inclined  to  doubt  its  very  great 
antiquity,  many  of  the  shells  and  ixines,  even  n  the 
lowest  bed,  presenting  a  very  fresh  appearai  ce  and  [  ^_ 
the  latter  seem,  in  many  instances,  to  have  lost  none    f  . 

of  their  gelatine  ;  however,  that  may  prove  noth  ng     ]  j  g 

Bones  were  tolerably  uamerous  in  bed  No.  12    but   !     ^^^^        1 
no  veiy  large  ones  were  met  with.     I  found  several    r—  '"' 

Bmall  jaws  of  lambs  or  small  sheep ;  also  fragments  [  <•  w) 

of  jaws  of  the  ox  and  deer  (species  ?),  two  small 
skulls  of  some  little  rodent,  many  leg  bones  also  vert<>bra>  and 
knuckle  bones  of  different  small  animals;- — what  th  se  may  be  I 
am  not  enough  of  an  osteologist  to  say.  No  tiac  b  of  mpl  n  ents 
appear  in  these  beds,  unless  one  small  bone-fmgment  wh  cl  Iw  ks 
as  if  it  might  have  been  used  as  an  arrow-hea  1  should  pro  e  one 
Bits  of  burnt  clay,  like  those  mentioned  by  Mr  Bonnoy  were  ery 
numerous  in  parts,  and  the  layer  of  burnt  clay,  with  calc  ned  pebbles 
looks  very  much^from  the  layer  of  charcoal  on  its  surface— as  if  it 
had  been  burnt  tn  n'fu. 

Farther  along  the  coast,  close  to  a  boat-house,  near  the  ruins  of 
Glogarth  Abbey,  a  bed  of  Littorina  and  Patella  appears  in  the  cliff, 
which  is  here  but  a  few  feet  in  height ;  the  bed  looks  as  if  it  had 
been  mostly  destroyed,  perhaps  by  the  sea ;  in  it  I  found  a  few  bone- 
&agments  and  teeth,  and  some  bits  of  charcoal :  the  sheila  in  (his  bed 
■were  very  friable,  far  more  so  than  in  the  otket  '^S.iifcvi,  liW'.w^f, 
poBsibJy  to  their  greater  antiqoity,  or,  maj  \)e,  to  ftiaw^ifeMi^  v«seai« 
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the  snrface,  and  thus  more  exposed  to  atmospheric  inflaenceB.  I  ex- 
amined as  closely  as  possible  the  mussel-beds  in  the  sand  which  caps 
the  Boulder-clay  that  appears  on  the  coast  higher  up  Conway  Bay, 
thinking  they  might  perhaps  turn  out  to  be  artificial  accumulations  ; 
but  I  could  discover  no  admixture  of  bones,  or  even  of  other  shells 
with  them,  with  the  exception  of  one  or  two  specimens  of  Tait&a 
and  lAttorina.  These  mussel-shell  beds  occur  in  the  loose  sand,  with 
no  rock  for  their  attachment,  and  are  about  20  feet  above  the  beach 
in  some  places.  I  could  find  nothing  in  the  pocket  of  Mtfttlus  near 
the  great  Midden  save  those  shells,  and  they  mostly  had  their  valves 
in  approximation  and  undisturbed ;  they  are  apparently  unconnected 
with  the  Midden.  A  general,  though  somewhat  hasty  search  round 
the  greater  part  of  the  Orme  failed  to  reveal  any  further  traces  of 
Middens,  although  remains  of  raised  beaches  here  and  there,  con- 
taining a  few  shells,  such  as  Patella,  Littorina,  etc.,  may  be  seen  in 
many  places,  and  at  very  considerable  heights  above  the  present  sea- 
level.  Some  fissures  also  in  the  Limestone  rocks  can  be  traced  in  the 
face  of  some  of  the  quarries,  which  have  been  filled  up  with  rolled 
pebbles ;  these  are  now  cemented  into  a  firm  conglomerate  by  the 
infiltration  of  carbonate  of  lime.  I  could  find  no  shells  or  other 
organic  remains  in  the  contents  of  these  fissures,  though  Patella  and 
Littorina  are  to  be  found  in  the  talus  close  by. 

[Note.  -All  the  bones  sent  me  by  the  Rer.  J.  M.  Mello,  from  the  Kitchen  Midden 
in  the  Groat  Orme's  Head,  were  very  much  broken  (old  fractures) ;  but  I  was  enabled 
to  identify  Boa  hngifrom\  jaws,  etc.,  of  a  small-homed  sheep;  Leg-bones  of  CanU 
lupusy  or  Cam's  familiaris ;  tooth  and  vertebrae  of  pi? ;  and  fragments  of  bonet  of 
bird.— H.W.] 

IV. — On  the  "  LiNGULA  Flags,"  or  "  Festinioo  Group  " 

OF    THE    DOLGELLY   DISTRICT. 

By  Thomas  Belt.  F.G.S. 

[PART  11.] 

THE  accompanying  section  shows  the  succescion  of  beds  from  the 
Harlech  grits,  near  the  sixth  milestone  on  the  road  from  Dolgelly 
to  Trawsfynydd,  across  their  strike  in  a  south-easterly  direction,  to 
the  lower  ash-bed  of  the  Arenig  group  at  the  farm  of  Blaenau,  five 
miles  north-east  from  Dolgelly.  In  this  section  all  the  beds  occur 
in  regular  sequence,  although  they  are  invaded  by  many  intrusive 
masses  and  dykes  of  diabase ; '  only  the  larger  of  which  are  shown  in 
my  section,  as  it  would  be  impossible,  on  so  small  a  scale  to  depict 
the  innumerable  protrusions  of  this  rock  that  occur  in  the  district. 
The  section  crosses,  at  Moel-Cors-y-gamedd,  the  southern  flank  of 
the  mountain  Khobell-fawr,  which  is  the  largest  mass  of  diabase 
in  Wales.  All  along  the  eastern  side  of  Khobell-fawr  the  strata 
are  completely  inverted,  as  shown  in  diagram,  so  that  the  Festiniog 
beds  (5  and  6)  lie  above  the  more  recent  Dolgelly  beds  (7  and  8), 
from  underneath  which  the  Tremadoc  beds  (9)  come  up,  overlying  the 
beds  of  slates  and  ashes  belonging  to  the  Arenig  Group  (10  and  11). 

'  I  follow  Mr.  David  "FotV^cr  \xi  ^^\iv^\)Ei«^T^jOs&^&^s^c^«u^\  \3«sa,^  tre  the  "  Green- 
itouei"  of  the  Geological  t^uive^. 
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I  thall  now  dounbe  die  stnta  lying  between  the  ICeneraoi  and 
Tnmidoo  beds  in  aeoending  order. 

HixnwBoo  Oxoup. 

Xoioer  MaeHfwrog  Beds  (No.  S  in  Section).— The  Une  blabk  detH 
of  the  Menevian  group,  which  evoywhexe  axoimd  the  Harionefii- 
ghire  anti-olinal  orerlie  oonfonnably  the  Harlech  gritiy  are  followed 
by  a  aeries  of  sandy  and  alal^  beds.  Hie  lowest  of  these  are  gny 
and  yeUowish  grey,  fine-grained,  pyritic  flags,  wiOi  hard  fialqiwiio 
bands  and  rusty  partings.  Alternations  of  more  aiBnaceooa  and 
gritty  beds  are  not  nnfireqnent,  and  beds  of  yellow  grey  ahale  also 
occur.  Some  of  the  beds  are  ripple-marked  and  traversed  by  worm- 
traoks,  but  neither  Trilobites  nor  shells  have  been  fonnd. 

These  arenaceous  and  shaly  flags  are  about  400  feet  thkdc,  and  ars 
succeeded  by  bluish  grey,  blue,  and  blue-black,  jointed,  foaailiferoas 
slates,  alternating  wi&  btmds  of  sli^tly  arenaceous,  grey  and  yellow 
grey  flags.  The  slates  contain  Ohmu  gMomn,  Warn ;  Agnottu 
iiodo0tw,^lt ;  and  A.  ptB^ormU,  Lin.,  var,  obetiit,  Belt.  Fragments 
of  these  fosdls  were  fint  found  by  Mr.  Williamson,  near  Gefiti- 
deuddwr  in  1864 ;  but  it  was  not  until  Mr.  Barlow  found  them  in 
great  abundance  near  Dolmelynllyn  in  1866  that  I  waa  aUe  to 
determine  their  specific  distinctness,  and  to  separata  the  beds  oon« 
taining  them  from  those  above,  vrith  which  they  had  been  imtil  then 
confounded. 

The  fossiliferous  beds,  and  also  the  underlying  arenaoeons  and 
shaly  flags,  may  be  well  studied  on  the  range  between  the  Eden  and 
the  Mawddach,  a  little  above  the  jimction  of  these  rivers,  but  the 
best  locality  for  the  fossils  is  that  discovered  by  Mr.  Barlow,  near 
Dolmelynllyn,  in  the  Mawddach,  opposite  the  fifth  milestone  on  the 
Trawsfynydd  road. 

The  fossiliferous  beds  are  about  300  feet  thick,  wiRlring  the  total 
thickness  of  the  Lower  Maentwrog  beds  about  700  feet 

Upper  Maentwrog  Beds  (No.  4  in  Section).— The  last  beds  are 
overlaid  by  yellow  and  bluish  grey  fine  grained  flags,  sometimes 
a  little  arenaceous,  but  never  so  coarse  as  some  of  the  gritty  beds 
lying  below.  They  are  often  finely  laminated  and  flaky,  especially 
towards  their  upper  limit,  where  AgnosiuB  pisifomUSf  Lin.,  is  not 
uncommon.  The  top  beds  are  very  flne  grained  and  flaky,  and  of  a 
bluish  or  brownish  grey  colour.  There  are  about  GOO  feet  of  these 
fine  grained  flags. 

From  the  bluish  grey  beds  there  is  a  gradual  passage  upwards 
into  dark,  didl  blue  slates,  much  jointed  and  weathering  to  a  rusty 
colour.  There  are  occasional  intercalations  of  bluish  and  yellowish 
grey  beds ;  and  where  sections  of  the  rocks  are  exposed  in  the  beds 
of  streams,  thin  alternations  of  blue,  yellow,  and  grey  layers  give 
them  a  banded  appearance.  This  part  of  the  series  is  at  least  1200 
feet  thick,  and  may  be  more.  The  rocks  are  so  much  faulted  that  it 
Ib  impossible  to  obtain  more  than  an  approximation  towards  correct 
measurements. 
Throughout  ibe  b\\x«  \>e^  Ajiimm^ms  ^gM^oriMa^^k^  yi^  ^^^md,  but 
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tnost  abundantly  at  the  base  and  in  the  upper  beds.  Above  Dol- 
goed,  in  thin  shaly  slates,  it  occurs  in  thousands,  all  drawn  out 
and  distorted  by  slaty  cleavage ;  but  the  best  specimens  have  been 
found  on  the  left  bank  of  the  Mawddach  below  Hafod-fraith.  In  the 
Lower  beds,  at  Cae-gwemog  above  Llanelltyd,  where  it  was  first 
found  by  Mr.  Salter  in  1864,  and  near  Dolgoed,  Olenm  truncatus, 
Ang.  accompanies  the  Agnoatus,  but  it  does  not  follow  it  into  the 
higher  beds,  where  it  is  replaced  by  a  closely-allied  species,  0.  cata- 
raeteSf  Salter,  of  which  I  have  obtained  fragments  from  the  rocks  by 
the  roadside,  a  little  north  of  Llanelltyd,  and  in  the  blue  slat^ 
below  Hafod-fraith. 

The  total  thickness  of  the  Upper  Maentwrog  beds  in  the  Dolgelly 
and  Maentwrog  districts  is  about  1800  feet. 

The  MaefUwrog  Group,  comprising  the  Upper  and  Lower  Maent- 
wrog beds,  contains  altogether,  in  the  district  under  consideration, 
about  2500  feet  of  strata,  and  is,  as  has  been  already  mentioned, 
well  defined,  both  lithologically  and  palseontologically.  The  beds 
are  everywhere  much  jointed  and  weather  to  a  rusty  colour,  and 
form  hills  covered  with  angular  ferruginous  debris,  so  that  even  at 
a  distance  the  experienced  eye  can  distinguish  them  from  the  hard, 
ahelving  flags  of  the  Festiniog  Group,  or  the  low  rounded  hills 
formed  from  the  much  softer  slates  of  the  Dolgelly  Group. 

Li  the  Dolgelly  district  the  slates  and  shaly  flags  of  the  Maent- 
"WTOg  Group  occupy  all  the  ground  between  the  Menevian  beds  and 
the  river  Mawddach,  from  a  little  above  Barmouth  up  to  Llanelltyd, 
where  they  cross  the  river  and  occupy  both  its  banks  as  far  as 
Tyddyngwladis  Mine.  A  little  below  the  Tyddyngwladis  lode  they 
are  thrown  entirely  to  the  eastern  side  of  the  river,  partly  by 
intrusions  of  diabase  and  partly  by  faults.  Between  Cwmhesian 
Mine  and  Hafod-fraith  they  again  cross  the  river  and  range  north- 
ward, towards  Trawsfynydd. 

In  the  Maentwrog  district  these  beds  are  finely  developed,  and 
splendid  sections  of  them  are  shown  in  the  Waterfall  Valley,  and  in 
the  valley  running  from  Tafarn-helig  to  Caen-y-coed.  In  the  Gaen- 
y-coed  quarries  (now  abandoned)  the  topmost  beds  are  well  ex- 
hibited, and  from  this  locality  the  finest  specimens  of  0.  cataractea, 
Salter,  have  been  obtained  by  Mr.  Homfray,  who  has  also  found  with 
ity  fragments  of  a  crustacean  allied  to  Hymenocaria. 

The  rocks  of  the  Maentwrog  Group  are  of  little  economic  im- 
portance. Some  rough  slates  and  slabs  have  been  worked  in  them 
at  Gaen-y-coed  and  above  Llanelltyd,  but  the  fine-grained  beds  are 
too  much  jointed,  and  the  coarse-grained  too  rough  for  profitable 
working.  The  gold-mines  of  Hatbd-y-morfa,  Gefn-deuddwr,  and 
others  of  less  importance  have  been  opened  in  these  beds.  The 
auriferous  quartz  veins  also  contain  ores  of  copper,  lead,  and  zinc, 
but  only  in  small  quantities. 

Festiniog  Group. 

Lower  Festiniog  Beds  (No.  6  in  Section). — Lyin^c.oiiferKiviJc\'^  \s^t^ 
-the  Upper  Maentwrog  beds  are  a  tb\ck  aenfia  oi  Tcwv:»f^^Q\^^  ^^'^ 
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flags.  The  Lower  beds  are  bluish  grey  and  only  slightly  arenaoeoni 
and  micaceous,  and  contain  LinguUUa  Davini,  McCoy,  in  abundance, 
and  also  numerous  worm  tracks.  Thin,  hard  felspathio  layen 
alternate  with  thicker  and  more  shaly  ones.  These  are  sncoeeded 
by  thick  beds  of  yellow  and  yellowish  grey  arenaceous  flags,  con- 
taining also  hard  felspathio  layers.  The  arenaceous  beds  are  often 
coarsely  and  strongly  cleaved,  and  the  cleavage  planes  filled  with 
iron  rust,  so  that,  but  for  the  uncleaved  interbedded  felspathio  layers, 
it  would  be  most  difficult  to  determine  the  planes  of  bedding,  and 
those  of  cleavage  might  easily  be  mistaken  for  them.  LinguMla 
Davisii  occurs  only  sparingly  in  this  part  of  the  series.  The  thick- 
bedded  arenaceous  flags  are  followed  by  thinner-bedded  grey  and 
yellowish  grey  flags,  much  finer  grained  than  those  lying  below 
them,  and  crowded  with  the  shells  of  lAnguIeUa  Davmi.  In  these 
beds  in  1865  I  found,  near  Penmaen-pool,  the  only  specimen  of  a 
true  fucus  recorded  from  British  Lower  Silurian  or  Cambrian  rocks. 
It  branched  dichotomously  over  the  face  of  a  slab  about  four  feet 
long  and  throe  feet  broad.  It  belongs  to  the  genius  BtUhotrephi$,  but 
the  species  has  not  yet  been  described. 

The  highest  of  the  Lower  Festiniog  beds  are  bluish  and  brownish 
grey  fine-grained  flags.  They  too  are  crowded  with  LinguUUa 
Davisii,  and  contain  also  Hymenocaris  vermicauda,  Salter,  whidi  has 
been  found  near  Penmaen-pool,  on  Mynydd-gader  and  on  Mod 
Hafod-Owen,  but  only  sparingly.  The  Lower  Festiniog  beds  are 
about  2000  feet  thick. 

Upper  Festiniog  Beds  (No.  6  in  Section). — Lying  on  the  last- 
named  beds  is  a  band  of  tough  blue  grey  flags,  not  more  than  fifty 
feet  thick,  but  containing  an  assemblage  of  fossil  remains,  nearly 
distinct  from  those  in  the  beds  below,  and  quite  so  from  those  above. 
A  species  of  Linguiella^  probably  a  vai-iety  of  L.  Davisii,  but  only  one- 
third  the  size  of  that  species,  still  occurs,  and  is  accompanied  by 
Hymenocaris  vermicauda.  Along  with  these  occur,  for  the  first  time, 
Conocoryphe  micruua,  Salter,  and  Bellerophon  Camhriensis,  Sp.  n.  I 
have  found  this  band,  with  its  characteristic  fossils,  at  Gwem-y- 
barcud  ;  in  the  Mawddach  near  Craig-y-dinas,  and  on  MjTiydd-gader. 

The  Festiniog  Group,  as  above  defined,  comprises  the  Upper  and 
Lower  Festiniog  beds,  and  is  a  little  more  than  2000  feet  thick. 
The  river  Mawddach  cuts  through  the  whole  of  the  beds  between 
Rhiufelyn  and  Hafod-fraith.  From  thence  they  range  across  the 
east-end  of  Moel  Hafod-Owen  and  by  Pen-y-bryn,  skirting  the 
igneous  rocks  of  Rhobell-fawr,  where,  however,  only  the  lower  beds 
are  seen,  as  the  upper  ones  have  been  thrust  a  mile  and  a  half 
over  to  the  eastward,  by  the  intrusion  of  the  diabase,  and  are  seen 
on  the  east  flank  of  Moel  Cors-y-ganicdd  completely  inverted,  w 
that  they  overlie  the  newer  Dolgelly  and  Tremadoc  beds,  as  shown  in 
Section,  page  537.  From  Pen-y-bryn  the  lower  beds,  much  disturbed 
by  intrusive  rocks,  run  south-westerlj'  past  Glasdir-isaf  and  Llyn 
Cynwch  to  Tyddyn-bach,  but  are  not  well  seen,  excepting  on  tiie 
west  bank  of  the  lake,  w\i«t^  ^w>d  specimens  of  Lingulella  Davisii 
abound.     The  whoVo  oi  Vh^  \>^^^,\\a»V\xi^^"ftRa.^\  i^m  the  disturb- 
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ing  inflnenoe  of  the  Bhobell-fawr  igneous  rocks,  cross  the  Wnion  near 
Glyn  Maldon,  and  then  by  Gwem-y-barcnd  and  Tyn-y-craig,  range 
to  Coed-y-garthy  and  into  the  estuary  of  the  Mawddach.  To  the 
■oath  of  Dolgelly,  at  Pandy  and  Bryn-rhng,  they  are  brought  in  by  a 
blanch  of  the  great  Bala  fault,  and  are  there  much  disturbed  and 
altered  by  intrusive  igneous  rocks. 

Very  durable  building  stones  and  some  good  rough  flags  are 
obtained  from  these  strata.  In  the  neighbourhood  of  the  intrusive 
diabases  the  lower  beds  are  often  largely  impregnated  with  iron  and 
copper  pyrites,  and  have  been  mined  for  the  latter  with  some 
BQOcess  at  Glasdir.  The  numerous  quartz  veins  intersecting  the 
same  beds  in  the  neighbourhood  of  Dol-y-frwynog  all  contain  a 
little  gold,  bat  have  nowhere  on  this  horizon  been  worked  with 
profit. 

DOLGELLY   GbOUP. 

Lower  DolgeUy  Beds  (No.  7  in  Section). — ^The  next  beds  in 
ascending  order  are  hard,  blue  slates,  characterized  by  containing, 
in  great  abundance,  a  small  species  of  Orthis,  and  Paraholina  (Olenus) 
tpintdosa,  Wahl.  P.  spintdoaa  was  first  found  in  the  DolgeUy  dis- 
^ct  by  Mr.  Williamson,  in  loose  boulders,  in  the  valley  of  the 
Mawddach,  below  Bhiw-felyn.  In  consequence  of  this  discoveiy  we 
searched  the  rocks  in  the  neighbourhood  together,  and  soon  found, 
not  only  the  above  fossils  in  «t/ti,  but,  above  the  strata  contain- 
ing them,  the  Upper  DolgeUy  beds  crowded  in  some  parts  with 
Trilobites  of  various  genera.  Shortly  after,  I  found  the  lower  beds 
with  Orthis  and  P.  spinulosa  at  Gwem-y-barcud,  and  more  lately, 
have  detected  them  on  Mynydd  Gader,  at  both  places  lying  con- 
formably upon  the  Uj^per  Festiniog  beds.  I  have  also  recognised 
them  on  the  eastern  flank  of  Moel  Gors-y-Gamedd ;  but  there, 
through  the  inversion  of  the  strata,  they  He  below  instead  of  above 
the  Upper  Festiniog  beds.  Since  their  discovery,  the  lower  beds 
have  been  weU  searched  for  fossils ;  but  the  only  species  found 
in  addition  to  the  two  mentioned  above,  have  been  some  speci- 
mens of  a  LingvleUa,  and  a  single  fragment  of  a  species  of  Ag- 
nostus.  In  a  loose  stone,  which  probably  came  from  these  beds, 
Mr.  Hicks,  of  St.  David's,  found  a  species  of  Protospongia.  It  adds 
to  the  probabUity  that  the  specimen  came  from  the  Lower  DolgeUy 
beds — ^that  I  have  foimd  two  species  of  the  same  genus  in  Lower 
Tremadoc  beds — so  that  it  must  have  existed  from  the  Menevian 
epoch,  where  it  first  appears,  up  to  the  time  of  the  deposition  of  the 
Tremadoc  strata. 

I  think  that  the  Lower  DolgeUy  beds  are  about  three  hundred  feet 
thick ;  but  they  are  so  much  jointed  and  faulted  that  I  have  nowhere 
been  able  to  get  a  trustworthy  measurement  of  them,  and  my  estimate 
of  their  thickness  is  little  more  than  a  guess. 

Upper  DolgeUy  Beds  (No.  8  in  Section). — To  these  beds  I  have 
already  alluded,  when  mentioning  the  discovery  of  the  last.  They 
are  soft,  black  slates,  much  jointed  and  often  intensely  deavedL 
They  generally  contain  numerous  fine  grains  oi  "^\Wi\\^Ci\TWSL.    ^^»Bt 


642  Belt— On  the  **  Lingula  Flag^r 

the  jtinction  with  the  lower  blue  beds  soine  bands  of  bine  slate 
occur,  interstratified  with  the  black,  but  higher  up  they  are  entirely 
black.  With  the  exception  of  a  thin  layer  of  black  slate  in  the 
Festiniog  Group,  and  which  has  been  noticed  but  at  one  spot,  the 
Upper  Dolgelly  bods  are  the  only  black  slates  in  the  district,  although 
the  term  has  been  applied  to  the  dark  blue  rocks  of  the  Menevian 
and  Maentwrog  Groups.  These,  however,  are  never  black,  and 
when  scratched  show  a  white  streak.  The  Upper  Dolgelly  beds  aro 
not  only  black,  but  their  streak  also  is  black.  A  careful  examination 
of  all  the  rocks  of  the  Dolgelly  district  enables  me  to  state  that, 
with  the  trivial  exception  mentioned  above,  there  are  no  other  beds 
with  a  black  streak.  It  is  only  since  I  established  this  fact  that  I 
have  been  able  to  map  out  the  beds  in  the  highly  disturbed  district 
to  the  east  of  Rhobell-fawr,  and  on  Mynydd  G^er.  Geologists 
who  have  attempted  to  unravel  the  intricacies  of  such  a  disturbed 
country  as  that  around  Dolgelly,  where  the  strata  are  faulted  and 
contorted,  altered  by  intrusive  igneous  rocks,  and  often  so  shattered 
and  cleaved  that  it  is  useless  to  search  for  fossils,  will  appreciate  the 
value  of  the  discovery  of  a  test  which  enables  us  to  identify  a  well- 
defined  set  of  strata  however  it  may  be  fractured  and  cleaved. 

The  Upper  Dol<relly  beds  are  characterized  by  a  great  many 
Trilobites,  none  of  which  are  found  in  the  strata  above  or  below.  The 
species  found  in  the  Dolgelly  district  are  Conocorifphe  (aolenpleura^) 
abdita,  Sal.,  C.  Williamsonii,  sp.  n.,  C.  longispina,  sp.  n.,  Peltura 
scarahceoides,  Wahl.,  Sphcerophihalmus  himdcaius ^VhiL,  S,  humilisy  Phil., 
Agno8tm  princeps,  Sal.,  A.  irtseciuSy  Sal.,  and  A,  ohtmus,  sp.  n.  Besides 
the  trilobitos,  a  few  shells  belonging  to  the  genera  OrthiSy  LitigideUay 
and  Obolella,  are  found.  The  Orthis  is  0.  lenticulans,  Dalm.,  ac- 
cording to  Salter ;  but  the  others  have  not  been  desciibed.  The 
Lingulella  is,  however,  very  like  L,  Davisii,  McCoy,  from  the  Festiniog 
beds. 

Near  Tremadoc  the  following  additional  Trilobites  have  been  found 
in  strata  at  or  about  the  same  horizon  as  the  above ; — Coiu>coryphe 
invita,  Sal.,  Dlkelocephalus  (?)  celttcus,  Sal.,  and  D.  (?)  discoidalisy  Sal. 
The  Upper  Dolgelly  beds  are  about  three  hundred  feet  thick. 

The  Dolgelly  Grovpy  comprising  the  Upper  and  Lower  Dolgelly 
beds,  is  altogether  about  six  hundred  feet  thick.  A  very  fine  section 
of  the  beds  is  exposed  along  a  brook  falling  into  the  Mawddaoh  at 
Rhiw-felyn.  From  thence,  with  many  dislocations,  they  curve  round 
the  eastern  side  of  Khobell-fawr  to  Blaenau.  Half  a  mile  south-west 
from  Dolgelly  the  black  beds  are  well  developed  up  the  ravine  through 
tho  grounds  of  Bryn-y-gwin  to  Bran-y-gader.  where  they  are  over- 
laid by  Lower  Tremador  beds,  with  Dtctyonema  fenestrai<iy  Sal.  On 
Mynydd  Gader  they  overlie  the  Upi>er  Festiniog  beds,  and  are 
followed  confonnably  by  Tremadoc  strata  containing  Asaphis  •»- 
notatnSy  Sjd.,  Niohe  Homfrayi,  Sal.,  Conocoryphe  depressa,  Sal.,  and  two 
species  of  Protospongia. 

Tlie  Lower  beds  are  not  known  to  exist  except  in  the  Dolgelly 
district.  They  wiW,  \\0v7evet,  ^Tob^bly  be  discovered  jiround  Tre- 
madoc, as  in  the  tlerm^'w  ^Uii^t  ^\i'&^\\\5:i 'Cvi^'t«i  ^^  ^  \aj\  ^C  ParaboltM 
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jpratdofo,  WahL  (libelled  Ofauu  Mrrolvf,  SaL),  horn  Caireg-wen, 
near  Trraiadoc. 

The  Upper  beds  have  long  been  known  as  the  llalvem  shales, 
and  I  should  have  preferred  to  call  the  group  the  Malvern  Group,  if 
the  lower  beds  had  been  found  in  that  locality.  It  is,  however, 
appropriate  that  the  Dolgellj  district,  where  alone  the  whole  of 
the  CSunbrian  rocks  known  in  Great  Britain  are  represented,  should 
give  a  name  to  one  of  the  groups. 

{To  he  ccntinued). 

y. — ^NOTKS  ON   THE   GkOLOGT   OV   SoUTH   BeDS. 

(No.  n.) 

Bt  J.  Saustdess,  Esq. 

SINCE  my  former  communication  on  this  subject,  which  appeared 
in  the  Geological  Magazine  for  April  last,  (p.  154)  I  have 
had  several  opportunities  of  re- visiting  some  of  the  cuttings,  on  the 
Midland  Bailway,  therein  referred  to,  resfiecting  which  some  doubts 
were  expressed  in  reference  to  the  age  of  the  deposits  exposed  to 
▼iew,  and,  as  they  are  now  completed,  more  precise  ob8er>'ations  can  be 
made  thui  when  they  were  only  just  commenced.  The  cutting, 
Bouth-east  from  Westoning,  (which,  in  an  Editorial  note,  was  sug- 
gested might  be  of  Tertiary  age)  exposes  a  dark  heavy  clay,  which, 
upon  the  most  rigid  examination,  furnished  not  the  least  trace  of 
rolled  fragments  of  Chalk  or  flints,  or  any  other  substance  so  fre«. 
quent  in  the  Tertiary  clays  of  tliis  neighbourhood,  which  would  lead 
to  the  inference  that  it  had  been  deposited  subsequently  to  the  Cre- 
taceous era.  It,  however,  contains  what  would  strongly  indicate 
that  it  is  coaeval  with  the  Greensand,  namely,  a  continuous  band  of 
ooprolitic  nodules,  averaging  about  a  foot  in  thickness.  This  layer 
passes  through  about  one-third  of  the  cutting,  and  may  be  traced 
firom  its  commencement  on  the  north-west  side  of  the  bill,  passing 
along  the  face  of  the  cutting  with  a  gentle  dip,  until  it  reaches  the 
level  of  the  lino,  when  it  passes  out  of  sight,  nor  does  it  re-appear 
on  the  south-east  side  of  the  excavation.  The  fossils  associated  with 
the  nodides  are  Lamna,  Belemnites,  Parasmilta,  and  Terehraiulce,  all 
of  which  are  abundant  in  the  coprolite  beds  at  Hexton  and  other 

E laces  in  the  immediate  vicinity.  Both  above  and  below  the  copro- 
tes  the  clay  is  identical  in  character,  and  must  have  been  deposited 
contemporaneously  with  its  associated  nodules,  and,  as  far  as  I  can 
judge,  it  is  the  equivalent  of  the  bed  h  of  the  section  given  by  Mr.  W. 
Whitaker,  in  the  Quart  Joum.  Geol.  Soc.,  vol.  xxi.,  1865,  pp.  899, 
"  On  the  Chalk  of  Bucks."  About  the  middle  of  the  cutting  is  a  con- 
siderable accumulation  of  light-brown  coloured  drift-sands,  tliat  lie 
in  a  basin-like  hollow,  that  has  been  eroded  from  the  summit  of  the 
hill. 

The  cutting  at  Harlington,  at  the  north-west  side  of  the  hill,  facing 
the  Kimmeridge  Clay  and  Greensand  strata,  exposes  a  thick  bed  of 
heavy  dark  clay,  containing  a  profusion  oC  bkA^uyXj^  crrj^eX^JNa^  V>i^ 
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oooasional  fragments  of  rolled  chalk,  indicating  that  it  has  been 
formed  principally  from  the  disintegration  of  the  Kimmeridge  bed. 
It  furnished  several  fossils  identical  with  those  observed  in  this  fonn« 
ation  at  Ampthill,  at  which  place  also  selenite  crystals  form  a  con- 
siderable portion  of  the  mass  of  the  upper  beds.  This  bed  of  daik 
day  is  succeeded  by  others  of  a  lighter  colour,  containing  a  greater 
proportion  of  roUed  Chalk  and  flints,  until  at  the  south-east  side  of 
the  hill — or  that  facing  the  Chalk  escarpment — ^the  beds  are  com- 

e)sed  almost  entirely  of  sand  and  water- worn  fragments  from  the 
pper  Cretaceous  beds. 

The  cuttings  between  Luton  and  New  Mill  End,  running  parallel 
with  Luton  Hoc  Park,  exhibit  some  fine  specimens  of  ''  Chfidk-rock  " 
which  are  interesting,  as  few  continuous  sections  of  this  remarkable 
formation  are  visible.  The  first  cutting,  about  a  nule  from  Luton, 
is  entirely  in  "  Chalk- with-flints,"  which  is  here  very  massive.  In 
the  second  cutting  we  have  the  first  occurrence  of  the  *'  Chalk-rock," 
where  are  exhibited  in  descending  order : — 

Chalk. with-flints,  10  feet  to  16  feet. 

Cbalk>rock,  about  2  feet. 

Lower  Chalk,  without  flints,  10  feet  to  15  feet. 

So  excessively  hard  is  this  ''  rock  "  that  it  stands  out  in  striking 
prominence  on  the  sides  of  the  excavation,  it  having  been  im- 
practicable to  level  it  to  the  same  plane  as  the  softer  strata  above 
and  below.  It  does  not  occur  in  unbroken  continuity,  but  is  con- 
siderably dislocated  at  several  places,  and  sometimes,  for  a  few 
yards,  two  beds  lie  parallel  to  each  oilier  at  a  distance  of  several 
feet. 

Contrary  to  the  general  character  of  this  bed  in  other  localities — 
as  observed  by  Mr.  Whitaker  and  others — it  is  here  very  rich  in 
fossils ;  but,  the  matrix  being  so  excessively  hard,  they  are  with 
great  difficulty  extracted.  It  has  a  metallic  ring  when  struck  with 
a  hammer ;  it  abounds  in  green-coated  nodules,  and  is  not  uniformly 
compact,  but  in  places  can  be  very  easily  pulverized.  Perforations 
are  occasionally  to  be  seen  passing  almost  through  its  entire  thickness, 
which  have  been  subsequently  filled  with  dark-brown  clay.  The 
Brachiopods,  Echinoderms,  etc.,  are  always  in  good  preservation, 
but  the  more  delicate  shells  of  the  imivalves  have  perished,  leaving 
casts  of  their  external  ornamentation,  and  a  spiral  mould  of  their 
interior.  The  Ammonitidce  and  Nautili  have  also  experienced  a 
similar  decay,  and,  when  broken,  show  the  internal  divisions  of 
their  septa.  From  my  experience  in  this  district  I  consider  that  the 
fossils  from  this  bed  have  a  greater  resemblance  to  those  of  the 
Lower  Chalk,  than  to  the  Upper,  or  Chalk -with-flints.  The  following 
are  the  principal  genera  obtained  from  the  section : — 

AmmoniUt, 

Lamna, 
Ptyehodut. 

Of  some  of  these  genera  there  are  several  species  which  await  the 
skill  of  the  Pa\»onlo\o^?>X  \jo  ^^V^rccivcv^. 


Ventrietditet, 

Cidaris, 

Terebraiuia, 

Cephaiitet. 

Cyphosama. 

Rhyneonella, 

Partumilia 

Serpula. 

Fleurotmaria, 

HokuUr, 

Spondylus. 

Turbo, 
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•  JxL  the  third  cutting  the  Chalk-rook  ooours  at  a  less  elevation,  so 
that  a  smaller  section  of  the  Lower  Chalk  is  seen  beneath  it ;  and 
in  the  fonrth  cutting,  immediately  adjoining  the  village  of  New  Mill 
End,  it  occurs  at  the  bottom  of  the  excavation,  which  in  the  deepest 
part  is  about  ten  or  twelve  feet.  This  formation  also  occurs  in  the 
immediate  vicinity  of  Luton,  on  the  opposite  side  of  the  valley  of 
the  Lea.  It  has  been  met  with  in  two  Chalk-pits  now  closed, 
in  one  of  which,  near  the  London  Eoad,  it  was  customary  to 
sink  a  shaft  down  to  this  bed,  and  then  excavate  a  considerable 
chamber  beneath,  the  Chalk-rock  forming  an  excellent  roof  to  the 
workings. 

Through  the  kind  assistance  of  B.  Etheridge,  Esq.,  PalaBontologist 
to  the  Geological  Survey,  I  am  enabled  to  add  the  following  species, 
from  the  Tottemhoe  stone,  to  the  list  published  in  the  April  Number 
of  the  GsoLOGiCAL  Magazink  (p.  159)  : — 

MhynehcmUa  plicattUa.  Exogyra, 

„  Ctmeri.  Falaattaeut, 

„  oetqplieata,  -  Pluioumrut  eampylodon. 


YL — On  the  Glacio-Mabine  Denudation  ov  certain  Distbiots. 

By  Miss  Eyton. 

HAVING  been  for  the  last  twelve  months  engaged  in  a  careful 
study  of  the  post-Tertiary  geology  of  the  eastern  part  of  Shrop- 
shire, I  have  at  length  arrived  at  the  conclusion  that  the  denudation 
of  the  New  Bed  Sandstone  in  this  neighbourhood,  and  consequent 
excavation  of  the  Tern  basin,  has  been  effected  partly  by  glacial  and 
partly  by  marine  agency ;  the  grounds  upon  which  this  conclusion 
is  based  being: — (1)  An  attentive  consideration  of  the  general  form 
and  outline  of  the  basin ;  (2)  A  particular  examination  of  the  drift 
beds  contained  therein. 

First,  with  regard  to  the  general  outline.  The  district  drained  by 
the  river  Tern,  forms  a  basin  of  extensive  area,  but  with  a  compara- 
tively narrow  outlet.  The  area  is  almost  entirely  of  New  Red 
Sandstone,  chiefly  the  Lower  B  (inter  beds,  boimded  on  the  east 
by  the  basaltic  rock  of  the  Wrekin  range  of  hills,  and  by  the  long 
line  of  low  Coal-measure  hills  extending  through  Ketley,  Donning- 
ton  Wood,  and  Lilleshall,  in  the  direction  of  Staffordshire.  Li  fact, 
as  will  be  seen  by  consulting  the  Ordnance  map,  the  outline  of  the 
basin  is  here  co-extensive  with  the  line  of  fault  separating  the 
Biinter  Sandstone  from  the  Coal-field.  On  the  opposite  side  of  the 
latter  there  occurs  another  great  fault,  dividing  the  Coal  from  the 
Permian  beds,  and  by  sinking  a  shaft  through  the  latter,  the  Coal 
was  again  found  on  the  lower  side  of  the  fault.  It  is  extremely 
probable  that  the  same  experiment  might  be  attended  with  simiku: 
success  in  the  Tern  basin.  Indeed,  there  can  be  little  doubt  that, 
before  the  period  of  volcanic  convulsion,  which  occasioned  the  faults, 
both  the  Permian  and  lower  Biinter  beds  covered  the  whole  of  tK<5» 
Shropshire  Coal-field,  and  it  is  probable  that  even  cahq^  >(^\.  ^«fv^ 
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they  have  been  largely  denuded  hj  glacial  and  marine  agency ;  so 
that,  if  we  are  indebted  to  the  ffoa  Plato  for  having  opened  to  ns 
hia  stores  of  subterranean  wealw,  his  brother  deity,  Neptune,  mi^ 
claim  a  share  of  onr  gratitude  for  having,  by  more  gentle  means,  re- 
moved some  of  the  obstacles  to  its  acquisition. 

The  western  boundary  of  the  basin  is  formed  by  the  basaltio 
ridge  of  Haughmond  HiU,  which,  with  its  opposite  neighbour,  the 
Wrekin,  form  the  barriers  on  either  side  of  the  outlet  After  this 
ridge  is  passed  the  basin  widens  considerably,  and  the  outline  is,  in 
nlaces,  broken.  It  is,  however,  perfectly  distinct  in  the  Sandstone 
Hills  of  Qrinshill,  and  in  the  neignbourhood  of  Hawkestone. ' 

In  the  lowest  part  of  the  area  there  lies  an  old  lake  basin,  some 
seven  miles  in  length,  by  four  in  width,  now  called  the  Wealdmoors,^ 
and  it  is  upon  the  evidence  of  this  basin  that  the  glacial  theory 
principally  depends.  I  am  at  a  loss  to  conceive  any  other  denuding 
agent  than  ice,  with  sufficient  force  to  act  upon  so  large  an  extent  of 
surface  in  a  circular  direction.  It  must  be  remembered  that  the 
Wealdmoors  certainly  existed  as  a  lake  at  the  period  of  the  Low- 
level  drifts,  and,  consequently,  that  the  excavation  must  have  been 
effected  previously  to  that  period ;  that  is  to  say,  either  during  the 
period  of  marine  submergence,  or  before  it.  Now  the  action  of  the 
sea  is  always  in  straight  lines :  it  may  form  cliffs,  terraces,  or  lines 
of  shingle,  but  it  is  incapable  of  working  in  a  circular  direction,  save 
in  tlie  exceptional  case  of  a  whirlpool,  or  a  concentration  of  local 
currents,  flowing  from  various  directions ;  and  to  produce  either  of 
these,  there  must  be  some  local  cause,  as  sunken  rocks,  of  which 
there  is  no  trace  in  this  instance.  I  infer,  therefore,  that  the  de- 
pression in  question  was  produced  by  a  mass  of  frozen  matter,  which, 
being  heaviest  in  the  centre,  was  continually  pressing  the  lower 
fragments  outwards,  and  from  which  small  streams  of  water  were 
continually  flowing  at  the  lowest  point  of  contact  with  the  earth. 
If,  as  Mr.  E.  Hull  has  demonstrated,'  a  valley  within  a  valley  is  a 
proof  that  the  outer  one  is  of  marine  origin,  I  tliink  a  basin  within  a 
basin  may  be  taken  to  sliow  the  same  with  regard  to  ice.  The 
Wrekin  must  certainly  have  once  formed  an  ice-shed.  Between  the 
Ercall  and  Lawrence's  Hill,  in  the  Wrekin  chain,  there  occurs  a  deep 
rift,  now  occupied  by  a  small  mountain  stream,  but  when  we  con- 
sider the  hardness  of  the  rock  through  which  the  channel  is  cut,  it 
seems  scarcely  possible  that  such  a  rividet  could  have  effected  it 
Besides,  the  chasm  is  strewn  with  large  masses  of  rock,  firmly  fixed 
in  the  mud  and  gravel,  brought  down  annually  by  tlie  stream,  and 
overgrown  with  vegetation;  evidently  the  remains  of  a  far  older 
drift.  Other  ice-rifte  occur  in  this  chain  of  hills.  On  the  face  of 
Haughmond  Hill,  towards  the  Severn,  are  four  or  five  distinct 
ftuTows,  or  grooves,  apparently  ploughed  into  the  hill  by  masses  of 
frozen  matter  precipitating  themselves  into  the  valley  l)elow. 

I  have  not  yet  succeeded  in  finding  any  beds  of  ascertained  glacial 
drift  in  the  basin  itself,  but  there  are  traces  of  its  existence  in  the 
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large  granite  and  limestone  boulders,  whioh  are  scattered  at  different 
levels  over  the  surface  of  the  land.  And  this  is  easily  accounted  for 
when  we  consider  that,  during  the  succeeding  period  of  submergence, 
all  the  lighter  material  would  be  washed  away  by  the  waves,  to  re- 
appear in  the  form  of  marine  drift,  the  heavy  boulders  alone  remain* 
ing  in,  or  near,  their  origpal  sites. 

It  is,  however,  certain,  that  if  the  Tern  basin  was  originally 
excavated  by  ice,  the  sea  must,  at  least,  have  done  much  towards 
shaping  and  modifying  its  outline.  To  the  eye  of  a  geologist,  look- 
ing from  the  centre  of  the  depression  above  alluded  to,  it  is  easy  to 
re-picture  the  time  when  the  whole  of  the  surrounding  country,  with 
its  rich  psustures,  its  towns  and  rural  homesteads,  and  its  busy  work- 
ing population,  was  a  vast  bay  or  inland  sea,  resembling  the  Irish 
Loughs  of  the  present  day,  having  its  outlet  into  the  Severn  sea  at 
the  northern  extremity  between  the  two  before  mentioned  basaltio 
barriers.  The  coast  line,  though  not  in  all  places  equally  distinct, 
may  yet  be  traced  almost  continuously ;  and  nowhere  more  clearly 
than  in  the  terrace  of  Haughmond  Hill.  Had  the  denudation  of  the 
Sandstone  been  entirely  effected  in  this  locality  by  ice,  it  would  have 
left  its  marks,  in  the  shape  of  furrows  and  striee,  upon  the  hill-side ; 
but  none  such  exist.  On  the  contrary,  the  hill  forms  a  terrace  ex- 
tending in  a  direct  line,  with  smooth  and  rounded  outlines,  such  as 
could  only  have  been  formed  by  the  continuous  and  gradual  action  of 
the  waves,  wearing  away  the  softer  rock  which  then  concealed  the 
face  of  the  hill,  leaving  bare  the  basaltic  ridge.  The  same  obser- 
vations apply  wherever  trap  intrusions  occur,  as  at  Lilleshall  and 
Wrockardine  Hill. 

But  it  is  in  the  Drifts  that  we  find  the  strongest  evidence  of  the 
sea's  presence.  The  lowest  of  these  consists  of  a  bed  of  loose 
coarse-grained  sand,  partially  filling  up  the  hollows  over  nearly  the 
whole  extent  of  the  basin,  and  sometimes  appearing  upon  the  sides 
and  summits  of  the  lower  elevations.  I  infer  that  this  bed  is  of 
marine  origin,  since  the  uniform  action  of  the  sea  could  alone  have 
distributed  it  so  evenly  and  generally  over  so  largo  a  surface. 
When  microscopically  examined  it  is  found  not  to  consist  chiefly  of 
the  denuded  sandstone,  but  of  minute  rounded  fragments  of  quartz, 
syenite,  and  greenstone.  It  has  not  hitherto  yielded  any  organic 
remains. 

Beposing  conformably  upon  this;  and  extending  along  the  base  of 
the  Wrekin  chain,  and  of  the  Carboniferous  hills,  is  a  line  of  marine 
drift  clearly  indicating  an  old  sea-board.  This  drift  consists  of 
clay,  mixed  with  rounded  shingle,  slightly  bedded.  An  admirable 
section  is  exposed  to  view  in  the  clay-pit  worked  by  Mr.  More,  of 
Ketley  Brook.  The  face  of  the  bank,  which  is  here  rather  steep, 
has  been  cut  away,  so  that  the  position  of  the  beds,  shingly-clay  resting 
upon  sand,  is  visible.  A  curious  sub-atmospheric  effect  occurs  here, 
which,  although  foreign  to  the  present  subject,  is  so  remarkable  as 
to  be  worth  mentioning.  The  rain,  penetrating  the  upper  bed,  has 
formed  small  streams  trickling  through  into  the  sand,  and  carrying 
particles  of  the  clay  with  it,  to  which  the  sand  Q^<^!s\xi%)  ^2tcSs;:QE&K^ 
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masses  have  been  formed  of  a  substance  as  hard  as  the  hardest 
sandstone. 

This  bed  is  some  hundred  feet,  more  or  less,  below  the  level  of 
the  Glacial  chasms  I  have  spoken  of;  but  we  often  find,  mixed  with 
the  round  shingle,  angular  dUbris  which  may  have  been  washed 
down  by  former  streams  now  vanished,  or  by  melting  snovrs.  I 
am  inclined  to  believe  the  latter,  and  to  see  in  these  drifts  a  line  of 
partition  above  which  we  may  find  the  remains  of  an  ancient  frigid 
zone ;  while  below  them  we  find  traces  of  a  gradually  increasing 
temperature.  Specimens  of  TurriteUa  comrmmis,  T.  incrassata,  and 
a  small  TeUina,  have  been  found  in  different  localities  along  this 
line.  This  bed  occurs  at  about  the  same  elevation  and  in  the  same 
position  as  those  drifts  which  mark  the  old  coast-line  along  the 
eastern  base  of  the  Malvern  Hills,  and  I  am  satisfied  with  their 
correlation.  Thus  the  Tern  basin  was  contemporary  with,  and,  in 
fact,  formed  a  part  of,  the  ancient  Severn  sea. 

Proceeding  lower  in  the  descending  scale,  we  find  that  the  river 
Tern,  a  small  sluggish  stream,  whose  course  lies  exclusively  through 
sandstone  and  Lias,  and  which  overflows  its  banks  at  every  heavy 
rain  or  thaw,  so  shallow  is  its  channel,  is  yet  bordered  at  a  height 
of  about  eighteen  or  twenty  feet  by  banks  of  shingle,  consisting 
of  such  a  heterogeneous  mixture  of  materials  that  it  is  out  of  reason 
to  suppose  them  all  to  have  been  collected  by  the  river,  although 
they  may  have  been  re-assorted  and  placed  in  their  present  position 
by  a  former  and  more  powerful  stream.  Grey  granite,  which  must 
have  been  carried  southward  from  Cumberland,  with  occasional 
fragments  of  pink  and  micaceous  granite,  and  flints  much  chipped 
and  rolled,  enter  into  its  composition.  All  these  appear  to  have 
undergone  a  process  of  scratching  and  grinding,  more  forcible  than 
anything  the  river  could  have  cflected,  and  must,  I  think,  be  the 
remains  of  an  old  glacial  drift,  brought  here  by  the  waves  and 
afterwards  arranged  and  placed  by  the  ancient  stream  and  its 
tributary  brooks. 

And  here  we  find  the  agency  of  the  latter  at  work.  Passing 
down  from  the  hills  through  the  high-level  drifts  on  their  way  to 
the  plain,  they  would  convey  by  their  rapid  current,  much  of  the 
material  to  the  river,  separating  the  shingle  from  the  commingled 
clay  and  silt  in  preparation  for  the  sorting  and  bedding  process, 
to  which  it  is  next  subjected.  *  Taking  into  consideration  the  hard- 
ness of  some  of  the  material,  and  the  immense  amount  of  attrition 
which  it  must  have  taken  to  bring  some  of  the  pebbles  to  their 
present  form,  there  seems  no  alternative  but  to  suppose  it  the  result 
of  some  such  process. 

I  have  thus  endeavoured  to  describe  the  means  by  which  some  of 
the  more  extensive  depressions  which  vary  the  surface  of  our  country 
have  been  formed.  The  same  obser\'ations  will  generally  apply  to 
those  wide  and  deep  valleys  through  which  no  river  of  any  size  has 
its  course,  as  the  vale  of  Church  Stretton,  in  Shropshire,  and  of 
Todraorden  in  Yorkshire.  Nature  has  her  factories  and  her  mining 
operations  as  well  sb  man,  oiA'j  \)[i^^  w:^  xsc^ot^.  ^c>  vast  a  scale  and  the 
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interval  of  time  oonsumed  is  so  immense,  that  oar  insect  eyes  are  often 
as  incapable  of  discerning,  as  our  minds  of  grasping,  the  facts  which 
she  lays  before  us.  It  is  only  by  a  long  and  close  process  of  reason- 
ing that  we  can  arrive  at  the  solution  of  a  single  problem. 

Ssonoir  of  tkb  Tb&n  Yullst  showing  thb  bblatiyb  poemom  or  thb 

DaiPT-BBD8. 
190Afe«t.  2S0feet  20  feet       20  feet. 


a)  Summit  of  tbsWreldn. 

b)  High  leTel  drifts,  on  Red  Sandstooe. 
e)  Protrosioo  of  Basaltic  rook. 

d)  Sand. 


(e)  Clay  mider  peat,  lake  baain. 

(/)  Present  riTer-level. 

(ff)  Low-level  drift. 

(A)  Bank  of  riTer  ralley. 


The  accompanying  diagram  shows  the  relative  positions  of  the 
Drift-beds  I  have  described.  Although  not,  perhaps,  strictly  correct, 
it  is  so  nearly  so  as  to  afford  a  sufficient  guide  to  any  geologist 
desirous  to  examine  these  beds. 


ITOTIOES      OF      IMIElSifllOII^S. 


Geological  Papebs  bead  before  the  Bbitish  Association,  at 

Dundee. 

I. — Notice  of  an  "Eskar"  at  St.  Fort,  Fifeshibe.      By 
Dr.  Kobebt  Chambers,  F.R.S.E.,  F.G.S. 

ESKAES,  though  of  frequent  occurrence  in  Ireland,  and  very 
numerous  in  Sweden,  where  they  are  recognised  by  the  plural 
word  "  osar,"  are  comparatively  rare  in  Scotland.  One  of  a  very 
striking  character  occurs  about  three  miles  inland  from  Newport,  on 
the  road  from  Dundee  to  Cupar-Fife,  and  on  the  estate  of  Mr. 
Stewart,  of  St.  Fort.  It  is  fully  a  mile  long,  and  in  some  parts  half 
a  mile  broad ;  rises  from  thirty  to  forty  feet  above  the  neighbouring 
ground,  and  is,  unfortunately  for  the  geologist,  wholly  covered  with 
trees.  Its  surface  is  rough  and  uneven.  Several  good  sections,  pro- 
duced by  the  cuttings  for  the  road  to  Kilmany,  show  it  to  be  com- 
posed of  gravel  chiefly  rounded,  including  many  large  pieces,  some 
of  which  are  of  Primitive  rocks.  The  skirts  of  this  "  eskar  "  melt 
into  a  vast  gravelly  tract  of  cultivated  ground,  undulating  towards 
Balmerino,  but  in  other  directions  forming  flat  surfaces  on  a  higher 
leveL  Elsewhere  there  are  gravel  mounts  of  less  elevation,  with 
rounded  tops.  The  whole  are  manifestly  relics  of  a  vast  sheet  of 
alluvium  at  between  eighty  or  ninety  feet  above  the  present  level 
of  the  sea,  extending  southward  into  the  valley  of  the  Eden,  and 
thence  eastward  by  Kincaple  and  Strathtjiwin  \ft  ^\k  KxAt^-^^*  '^^ttj 
hiBtory  of  thia  great  sheet  of  alluvium  \b  ipto\«X>\^  <50TiSift^:^ft^ 
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Glacial  action  in  the  Tay,  in  the  upper  part  of  which,  about  Weem, 
there  are  decided  moraines.  In  most  of  the  great  outlets  from  tlie 
Alpine  regions  of  Scotland — as,  f6r  example,  the  valleys  of  the 
Spey,  the  Findhom,  and  the  Ness— there  are  smaller  sheets  of 
gravelly  alluvium  gathered  about  the  places  where  the  valleys  open 
into  the  low  country.  In  the  case  of  the  alluvial  sheet  here  de- 
scribed, there  has  been  sufficient  denudation  and  outsweeping  to 
account  for  the  sand-banks  which  so  largely  encumber  the  mouth  of 
the  Tay,  and  give  so  much  trouble  to  the  mariners  of  Dundee. 


n. — On  the  Old  Sea  Cliffs  and  Submarine  Banks  of  the  Fibth 
OF  Forth.     By  D.  Milne  Home,  F.R.S.E.,  F.G.S. 

IN  describing  tbe  line  of  old  sea-cliff  along  botb  sides  of  the  Firth 
of  Forth,  which  had  been  formed  before  the  last  change  in  the 
relative  levels  of  sea  and  land,  Mr.  Home  stated  that  its  height  at 
the  lower  parts  of  the  estuary  was  about  thirteen  or  fourteen  feet 
above  the  present  level  of  the  sea,  whilst  near  Stirling  it  was  aboat 
thirty-one  feet,  and  to  the  west  about  thirty-five  or  forty  feet.  He 
also  specified  two  higher  and  older  cliffs  at  heights  of  about  sixty  feet 
and  one  hundred  and  thirty  feet  respectively.  Skeletons  of  whales 
and  seals  had  been  found  at  heights  varying  from  eighteen  to  twenty- 
three  feet  above  the  present  level  of  high-water-mark,  and  sea  shells 
were  found  in  two  conditions — viz.,  first,  in  undisturbed  beds,  now 
fourteen  and  fifteen  feet  above  high- water- mark,  entire  and  perfect; 
and,  secondly,  in  beaches,  where  they  were  broken.  He  explained 
the  origin  of  the  Estuary  of  the  Firth,  by  the  great  east  and  west 
/  fractures  in  the  country  adjoining,  to  the  north  and  south.  He  said 
\  that  in  the  Fife  Coal-field,  the  downcasts  were  almost  all  on  the 
;  south  side  of  the  fractures,  and  amounted  altogether  to  nearly  2,000 
feet ;  and  in  the  Coal-field  of  the  Lothians,  Linlithgow,  and  Stirling- 
,  shire,  the  downcasts  were,  on  the  other  hand,  to  the  north,  and  even 
to  a  greater  extent,  thus  producing  a  trough  or  hollow,  now  filled 
by  an  arm  of  the  sea.  The  rocks  in  this  hollow  were  covered  by 
various  drift  deposits,  the  oldest  being  Boulder-clay,  and,  over  it^ 
stratified  clay,  sand,  or  gravel.  The  gravel  was  generally  on  the 
top,  which  was  accounted  for  by  the  water  of  the  Estuary  shallowing, 
whereby  the  currents  became  more  powerful,  and  thus  gravel  was 
laid  do\vn  where  only  mud  or  sand  could  be  laid  dowTi  before.  Mr. 
M.  Home  next  proceeded  to  describe  a  long  ridge  of  gravel  running 
four  or  five  miles  through  Callendar  Park,  by  Polmont  eastward 
towards  Linlithgow.  He  stated  that  its  height  was  from  thirty  to 
sixty  feet,  and,  judging  from  the  materials  composing  it,  he  con- 
sidered it  had  been  formed  by  sea-currents.  He  said  that  these 
gravel  ridges  were  very  numerous  in  oiu:  open  valleys,  and  that 
their  direction  or  course  was  invariably  parallel  with  the  axis  or 
sides  of  the  valley.  Tbou^h  he  had  not  seen  the  ridge  of  gravel  at 
St.  Fort,  described  in  Dr.  CWTobet^'^  ^«^^T,\i&  ^iRAxld  not  help  think- 
ing it  was  to  be  aocouii\;ftd  ioT  m  V)aft  ^».\xi^  ^vw^  >  ^^*>\5^  ^assjwaa 
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oarrents,  and  not  as  an  effect  of  ice  action.    He  exhibited  some 
Admiralty  charts,  showing  the  submarine  banks  and  spits  existing 
in  the  English  Channel,  all  of  which  were  in  like  manner  parallel 
to  the  sea-coast.    If  this  bank  was  formed  in  that  way,  the  sea  must 
have  stood  at  least  350  feet  higher  than  now,  and,  in  that  view,  an 
explanation  was  afforded  of  several  phenomena  in  the  district,  such 
as  the  smoothed  appearance  of  the  hard  whinstone  rocks  of  Stirling, 
Craigforth,  Airthrey,  Castleton,  and  Logic.     He  thought  it  however 
probable  that  ice  then  floated  on  the  sea,  otherwise  he  could  not 
account  for  the  position  of  some  enormous  boulders  to  the  east  of 
Stirling.     In  the  opinion  recently  expressed,  that  the  last  change  of 
relative  levels  between  sea  and  land  had  occurred  since  the  occupa- 
tion of  this  country  by  the  Romans,  he  could  not  concur.     Several 
facts  militated  against  it     If  the  sea  covered  the  extensive  plains  to 
the  west  of  Stirling,  up  to  the  old  sea-cliff  shown  on  the  map,  it 
would  have  been  impossible  for  the  Bomans  to  have  had  their  road, 
which  had  been  discovered  across  the  moss  of  Kincardine ;  or  to 
have  had  their  fort  on  the  banks  of  the  river  below  Stirling.     More- 
over, the  caves  hollowed  out  by  the  sea  at  Wemyss,  in  Fife,  before 
the  last  change  of  the  relative  levels,  must  then  have  been  occupied 
by  the  sea,  and  therefore  the  remarkable  sculptures  found  on  their 
wbIIs,  lately  described  by  Sir  James  Simpson,  must  have  been  ex- 
ecuted since  the  Bomans  left  our  island,  a  notion  which,  he  believed, 
all  archffiologists  would  repudiate. 


m. — On  Gabbonifebous   Fossil  Tbees  Embedded  in  Tbappban 
Ash  in  the  Isle  of  Abban. — ^By  E.  A.  WiiNScn,  Esq. 

TBTB  beds  in  which  these  trees  occur  have  hitherto  been  classified 
as  trap  dykes  or  eruptive  sheets  of  trap  rock,  but  a  summer's 
residence  in  the  island  has  enabled  Mr.  Wiinsch  to  discover  the  true 
character  of  the  rocks.  The  beds  referred  to  extend  in  a  north- 
easterly direction,  at  an  angle  of  about  37°  from  high,  down  to  low- 
water  mark,  and,  doubtless,  to  some  distance  below  it,  with  the 
stems  of  trees  embedded  at  right  angles  to  the  plane  of  stratifica- 
tion, having  retained  the  original  position  in  which  they  once  grew, 
SJid  having  subsequently  been  upheaved  on  the  flanks  of  the  granitio 
nucleus  of  the  island.  As  many  as  twelve  or  fourteen  trunks  have 
been  observed  on  different  occasions  and  within  a  circumscribed  area. 
The  stems  of  the  trees  are  perfectly  cylindrical,  from  15  to  20  inches 
in  diameter,  with  their  roots  extending  down  into  the  subsoil — one 
of  them,  a  SigiUaria,  must  have  been  a  hollow  cylinder,  through  the 
interior  of  which  several  vigorous  young  shoots  had  made  their  way 
at  the  time  it  was  suddenly  buried  by  a  shower  of  ash.  Another  tree 
must  have  been  perfectly  hollow,  filled  up  with  ddbris  of  vegetables 
and  with  fir  cones.  Mr.  Binney,  who  has  undertaken  to  make  a 
more  minute  examination  of  the  plants,  has  found  specimens  of 
S'giHaria,  Lepidodendron,  and  a  species  as  yet  undescribed.  The  ash 
itself  is  very  much  indurated,  having,  in  fact,  very  much  the  ap- 
pearance and  hardness  of  ordinary  trap  lock.    ^o  ^«x  «s^\sL^^9rsx^^^sA 
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trees  referred  to  are  the  only  instance  of  Carboniferous  trees  pre- 
serving both  their  original  ontlme  and  position  and  their  internal 
structure. 


IV. — Om  the  Age  of  the  Arbax  Gbakites.    By  Dr.  J.  Bbtge, 

M.A.,  F.G.S. 

THE  author  began  by  stating  that  all  the  extraordinary  phenomena 
of  the  geology  of  Arran  arose  from  the  abnormal  position  of  the 
Granitic  nucleus  of  the  north  end  of  the  island,  which,  instead  of 
forming  an  anticlinal  axis,  as  is  usually  the  case,  had  broken  through 
the  slate  band  close  to  its  outer  edge,  within  a  few  yards  of  the  Old 
Bed  Sandstone.  Within  the  area  of  this  nucleus  are  two  granites — a 
fine  and  a  coarse — and  beyond  the  limits  of  the  nucleus,  two  separate 
granite  tracts — ^both  of  the  fine-graineil  variety— one  at  the  outer 
edge  of  the  Old  Eed,  and  the  other  amid  slates  and  limestones 
abounding  in  fossils.  The  chief  question  of  interest  now  in  regard 
to  the  geology  of  Arran  lay  in  the  ago  of  these  granites,  and  the  re- 
lative position  of  the  two  rocks  forming  the  granite  nucleus.  Dr. 
Bryce  explained  that  Glen  lorsa,  instead  of  being  occupied  by  the 
fine  variety,  as  was  supposed,  exhibits  only  the  coarser  kind,  while 
the  fine  granite  occupies  the  heights  on  either  side,  and  forms  the 
surface  over  all  the  higher  interior  parts  of  the  nucleus ;  and,  on  the 
south-east  of  the  area,  it  nms  out  against  the  slate,  into  which  it 
sends  veins  in  the  sanio  manner  as  the  coarser  kind  does  on  the 
flanks  of  Goatfell.  He  had  come  to  the  conclusion  that  this  finer 
variety  was  the  later  of  the  two,  and  overlaid  the  coarser  kind, 
while  the  two  outlying  granites  of  Ploverfield  and  Craigdhu  were 
of  the  same  age  as  the  fine  variety  of  the  nucleus.  He  adverted  to 
the  singular  fact  tliat  while  gninite  fragments  were  absent  from  the 
An-an  conglomerate,  small  lumps  of  the  Oraigdhu  granite  had  been 
injected  into  the  adjoining  conglomerate — probably  in  a  plastic  state 
— quit(»  an  exceptional  case  in  the  geology  of  Arran. 

Professor  Kamsay  said  that  since  he  first  knew  the  island  of  Arran, 
his  opinions  regarding  it,  in  some  respects,  had  been  considerably 
alt(^red.  Since  the  publication  of  his  book,  now  long  out  of  print,  some 
things  which  were  there  stated  in  regard  to  the  special  Geological 
features  of  certain  parts  of  Arran,  he  certainly  did  not  now  consider 
correct.  If  he  were  to  write  about  the  granite  formation  of  Arran  in 
particular,  there  was  sciircely  a  word  in  that  book  that  ho  would  re- 
peat ;  he  would  withdraw  every  word  he  had  previously  said.  And 
if  ho  were  now  to  exi)ress  his  opinion  on  the  granite  of  Arran,  he 
believed  he  would  bo  regarded  as  so  heretical  by  Dr.  Bryce  and 
others  on  the  platform,  that  he  thought,  for  the  sake  of  the  harmony 
of  the  meeting,  the  less  he  said  on  the  subject  now  the  better. 

Professor  Ansted  expressed  his  opinion  that  the  granite  deposits  in 

Arran  were  not  erupt(»d  rocks,   and  said  that  the  evidence  in  very 

many  cases  of  granites   not   having  been  erupted  in  the  ordinary 

sense  of  the  word,  was  so  ^eat  as  to  be  entirely  incontrovertible. 

There  was  no  such  l\i\ng  a»  eiw^Ai'^^  ^ijcdWi^,  ^xo^rly  speaking. 
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Granite  was  originally  a  stratified  rock,  merely  changed  by  intense 
heat  and  pressure,  and  ooold  not,  therefore,  be  said  to  be  eruptive  in 
the  usual  sense. 

Mr.  E.  A.  Wunsch  said  that  he  had  accompanied  Dr.  Bryce  in  his  f'" 
researches,  but  had  arrived  at  very  different  conclusions.  The  posi- 
tion maintained  by  Dr.  Biyce  that  there  were  two  granites  of  dif- 
ferent ages — the  fme  grained  erupted  through  the  coarse  grained — 
was  utterly  untenable.  All  the  granites  of  Arran  he  believed  to  be 
of  one  age,  and  the  difference  in  grain  was  merely  owing  to  the  dif- 
ference in  texture  of  the  different  strata  previous  to  being  metamor* 
phosed  into  granite. 

The  President  also  expressed  an  opinion  that  granite  is  not  erupted 
rock  in  the  ordinary  sense  of  the  term. 

V. — On  the  Trap  and  Qranitb  in  the  Island  of  Mull.     By 
His  Grace  the  Duke  of  Aegyll,  K.T.,  D.C.L.,  F.R.S. 

BEN  CRAIG,  one  of  the  lower  shoulders  of  Ben  More,  exhibits 
very  clearly  the  passage  of  a  rock,  which  looks  like  pure  trap 
into  regular  granite.  At  the  base  of  the  shoulder  of  the  mountain, 
which  may  be  about  2000  feet  high,  it  is  a  mass  of  fine-grained  com- 
pact granite.  At  the  top  it  is  a  mass  of  tuff  which  weathers  white, 
and  has  a  fracture  like  some  kinds  of  trap.  At  an  immense  eleva* 
tion  this  tuff  contains  many  crystals  of  felspar,  very  distinctly 
separated.  A  little  lower  down  these  crystals  become  more  frequent, 
a  granitic  rock  appears,  and  then  comes  the  regular  granite.  His 
Grace  could  detect  no  distinct  separation.  The  top  of  the  mountain 
is  very  white,  the  rock  very  shattered,  some  of  it  very  light,  with  one 
or  two  dykes  passing  through  this  trap-like  mass.  The  dykes  are  of 
a  closer  texture,  with  white  crystals  unlike  the  surrounding  mass. 
The  whole  structure  of  Ben  More,  in  Mull,  is  full  of  interest  The 
summit  peak  is  of  stratified  rock — mica  slate — and  all  the  lower 
shoulders  are  granite,  or  igneous  rock  becoming  granite. 

YL — On  the  Cambrian  Rocks  of  Llanbebis.     By  Geoboe 

Maw,  F.L.S.,  F.G.S. 

A  CUTTING  on  the  branch  railway  from  Carnarvon,  now  in  course 
of  formation,  has  exposed  the  structure  of  the  Lower  Cambrian 
beds,  the  most  complicated  part  of  the  series.  Underneath  the  beds 
-worked  for  slates  in  the  Dinorwic  and  Glyn  Quarries,  there  occurs  a 
considerable  thickness  of  a  trap-like  rock,  obscurely  banded  with 
dark  olive  green  and  dull  buff,  which  rests  unconformably  on  the 
upturned  edges  of  a  still  more  ancient  slate  rock.  Many  of  the 
dark-green  bands,  interstratified  with  the  workable  slates  of  the 
higher  series,  and  which  have  been  grouped  with  the  Cambrian  grits 
-and  pebble-beds,  contain  isolated  fragments  of  altered  slate,  and 
wherever  they  are  in  contact  with  the  blue  or  purple  slates,  a  thin 
course  of  altered  green  slate  occurs  at  the  junction.  Towards  the 
lower  part  of  the  upper  series  in  the  Glyn  Quarria^,  \]bR>  ^^c^irscl 
matter  occurs  as  thin  bands,  in  contact  witti  w\i\^  \Jti^  ^\fc\ss!ks^\««a. 
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altei^  to  a  pale  green  in  fSie  same  way  as  that  adjacent  to  Ibe  intni^^ 
dykes  of  greenstone.  The  dark  green  bands  were  found  on  analysis' 
to  exhibit  a  totally  different  composition  to  that  of  the  slaty  matrix, 
and  appeared  to  have  been  derived  from  a  different  source.  "V^th 
reference  to  the  condition  of  fnsion,  nnder  which  the  dykes  of  green- 
stone were  intruded,  judging  from  the  kind  of  alteration  produced 
in  the  adjacent  slate,  the  heat  could  not  have  been  sufficient  to 
effect  a  purely  vitreous  liquefaction  of  the  traps ;  and  experiments 
proved  uiat  the  slaty  matrix  was  fusible  at  a  temperature  at  which 
the  greenstone  romained  refractory. 


VUL — Ok  thx  Alteration  of  thv  C!oast  Lnrs  or  Nobvoix. 

By  J.  Wtatt,  F.aa 

r[S  paper  described  the  result  of  observation  on  the  nhimging 
coast  line  of  Norfolk.  The  author  showed  that  the  geologicu 
changes  in  this  part  of  the  island  wero  not  all  to  the  loss  of  the 
nation,  proving  that  in  West  Norfolk  there  was  a  continual  addition 
to  the  area.  A  secondary  object  of  the  paper  was  to  enforce  the 
necessity  of  accurate  records  of  the  changes  of  coast  lines,  and  the 
author  suggested  that  this  should  be  undertaken  by  a  responsible 
department  of  the  (Jovemment,  who  should  combine  ihB  two  systems 
adopted  by  the  Ordnance  and  Admiralty  Surveyors, 


Yni. --Report  on  Dredging  among  the  Shetland  Isles.      By 
J.  GwYN  Jeffreys,  F.R.S.,  F.L.S.,  F.G.S. 

rfS,  the  fourth  report  by  Mr.  Jeffreys  on  dredging  in  the  British 
seas,  as  usual  contains  observations  of  much  intere-st.  Five 
species  are  added  to  the  list  of  British  Mollusca,  namely,  Terebra- 
teUa  SpttzhergenaiSy  Dav. ;  BhynchoneUa  pnttacea,  Gm. ;  Leda  pemula. 
Mull. ;  Siphonodentalivm  Lofotenae,  Sars. ;  and  Cadulus  subfusi/ormU, 
Sars. ;  and  more  information  is  gained  on  the  geographical  distribution 
and  habits  of  tlie  Mollusca.  A  list  of  species  obtained  from  a  depth 
of  170  fathoms  is  given,  of  which  sixteen  were  living,  and  thirty- 
eight  dead.  The  shells  wero  of  the  usual  tints;  the  notion  that 
colour  is  absent,  or  fainter  in  shells  from  deep  water  appeared  to  be 
quite  imfounded.  Kelics  of  the  Glacial  epoch  occurred  in  170 
fathoms,  and  higher,  up  to  80  fathoms;  they  were — Pecten  IslandieuB ; 
TeUina  ccdcaria;  Mya  truncatay  var.  UddeoaJlenais ;  Scucicava  rugosa, 
var.  UddevcUlenais ;  MoUeria  coatulata ;  and  Trochut  cinereus. 

In  dredging  at  a  depth  of  about  eighty- five  fathoms,  on  a  soft,  sandy 
bottom,  twenty -five  miles  north-north-west  of  Unst,  the  canine  tootn 
of  an  animal  of  the  weasel  tribe — probably  a  ferrot— -and  the  shoulder- 
blade  of  a  bat  were  brought  up.  The  author  is  indebted  to  Mr. 
Boyd  Dawkins  for  an  examination  of  these  remains. 
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L HiSTOIBB  ElEHENTAIBB  DBS  MiNEBAXJX  UsUELS  PAB  JbAN  BbT- 

HAUD.     2me    edition.     3  planches.     8vo.  pp.   312.     Paris :    L. 
Haohette  &  Cie.  1867. 

THIS  little  book  is  one  of  the  series  called  the  '*  Biblioth^que  des 
Mervielles."  It  is  quite  an  elementary  treatise,  as  stated  in 
the  title,  on  the  common  minerals,  and  has  been  written  in  the  hope 
of  popnlarizing  the  study  of  mineralogy  amongst  those  who  have 
not  the  leisure  to  penetrate  deeply  into  the  science,  but  desire  to 
know  a  little  of  what  is  daily  going  on  around  them.  Being  only 
addressed  to  those  who  have  no  previous  knowledge  of  the  subject, 
the  author  has,  as  far  as  practicable,  avoided  all  technical  language ; 
nor  does  he  enter  into  theories,  only  treating  of  the  minerals  gene- 
rally met  with  in  every-day  life,  and  these  more  with  regard  to  their 
commercial  uses  than  their  physical  laws. 

With  this  object  in  view,  he  has  divided  all  minerals  into  five 
great  classes,  viz. : — ^les  Pierres,  les  Terres,  les  Combustibles,  Mine- 
rals metalliques,  et  les  £aux  minerales.  The  substances  comprised 
in  these  divisions  he  has  taken  in  the  order  of  their  relative  import- 
ance to  man  in  the  arts  and  manufactures,  only  describing  those  that 
are  at  present  useful,  and  passing  over  those  whose  interest  is  purely 
scientific. 

Each  division  of  the  book  is  commenced  with  a  short  intro- 
ductory chapter,  the  first  of  which,  for  instance,  describes  what  is 
nsually  understood  by  the  word  "  rock,"  gives  an  account  of  pierres 
en  general,  of  the  principal  elements  of  which  the  most  abundant 
rocks  are  composed.  Next  follow  chapters  on  granite,  including  its 
Tarieties,  syenite,  etc.  on  porphyry,  limestones,  sandstones,  etc.,  at 
the  end  of  which  are  given  short  notices  of  the  less  important 
siliceous,  carbonaceous,  and  other  minerals,  such  as  lapis-lazuli, 
malachite,  or  fluor,  describing  their  appearance,  composition,  pro- 
perties, uses,  durability  when  used  as  building  materials,  localities, 
method  of  working,  and  their  histories,  where  they  have  been  known 
to,  and  used  by  the  ancients.  The  last  chapter  of  this  division  is 
devoted  to  precious  stones. 

The  second  division,  "les  Terres,"  comprises  soils,  brick-earths, 
china-clay,  etc. 

"  Les  Combustibles"  are,  of  course,  coal,  peat,  bitumen,  and  sulphur* 

"  Les  Minerals  metalliques  "  describes  the  ores  and  other  of  the 
principal  metals,  with  the  methods  of  reducing  them. 

The  last  division  treats  of  "  les  Eaux  Minerales,"  and  the  sub- 
stances held  in  solution  by  them. 

Three  chromo-lithographs  accompany  the  text,  and,  considering 
the  price  (Is,  Sd,),  we  must  not  be  too  critical  of  the  details. 

Tliis  book  being  of  so  elementary  a  nature,  we  cannot  expect  it 
to  have  many  readers  in  this  country,  but  we  hope  that  it  may  have  a 
large  circulation  in  France,  for  we  feel  sure  that  if  any  one  reads  it 
through,  they  will  be  tempted  to  go  moie  deepV^  vdXa  V^aeVs^ 
in^  stadjr. 
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Geological  Sogistt  of  London. — The  opening  meeting  of  thic 

Society  took  place  on  November  6, 1867.  Warington  W.  Smyth,  Esq., 

M.A.,  F.B.S.,  President,  in  the  chair.  The  only  oommnnication  read 

was  "  On  the  Amiens  Gravel,"  by  A.  Tylor,  Esq.,  FXJS.,  F.G.8., 

which,  with  the  discussion  which  followed,  ocoapied  the  entire  eren- 

ing.     The  author  referred  first  to  the  prevalent  views  respectiiig  the 

gravels  of  the  Valley  of  the  Somme,  namely  (1)  that  there  are  two 

deposits  of  distinct  age — ^the  upper  and  the  lower  valley  giaveLi ; 

(2)  that  the  former  of  these  is  the  older ;  (S)  that  the  YaUey  of  the 

Somme  has  been  excavated  to  the  depth  of  forty  or  fifty  feet  since  iti 

deposition  ;    (4)  that  both  gravels  contain  bones  of  extinct  animik 

and  implements  of  human  manufjEicture,  the  lower  gravels,  however, 

containing  the  greater  number  of  species  of  molluaca,  and  the  upper 

the  greater  number  of  flint  implements ;  and  (5)  that  the  height 

(70  feet)  of  the  gravels  at  St.  Acheul  above  the  present  level  of  the 

Somme  is  much  beyond  the  limit  of  floods,  and  that,  therefore,  thej 

could  only  have  been  deposited  before  the  river-channel  was  cut 

down  to  its  present  level.     He  then  pointed  out  that  the  general 

effect  of  these  views  is  to  refer  back  the  remains  of  man  found  at 

St.  Acheul  to  an  indefinite  date  separated  from  the  historical  period 

by  an  interval  during  which  the  valley  was  excavated. 

In  former  papers  Mr.  Tylor  stated  his  belief  that  the  upper  and 
lower  valley-gravels  of  the  Somme  are  continuous  and  of  the  same 
ago,  wliich  ho  considered  to  be  close  to  the  historical  period.  In 
this  paper  ho  stated  facts,  which  appeared  to  him  to  demonstrate  the 
truth  of  his  views,  and  described  a  number  of  sections  near  Amiens, 
in  which  the  levels  were  laid  down  from  an  exhaustive  survey  by 
M.  Guillom,  Chief  Engineer  of  the  Northern  Railway  of  France. 

Tlie  conclusions  he  had  thus  been  able  to  arrive  at  are  the 
following :— (1)  Tliat  the  surface  of  the  Chalk  in  the  Valley  of  the 
Sonimo  had  assumed  its  present  form  prior  to  the  deposition  of  any 
of  the  gravel  or  loess  now  to  be  seen  there ;  (2)  that  the  whole  of 
the  Amiens  valley  gravel  is  of  one  formation,  of  similar  mineral  cha- 
racter, contains  nearly  similar  organic  remains,  and  belongs  to  a  date 
not  much  antecedent  to  the  historical  period ;  (3)  that  the  gravel  in 
the  valley  of  the  Somme  at  Amiens  is  partly  composed  of  debris 
brought  down  by  the  river  Somme  and  by  the  two  rivers  the  Celle 
and  Ar\'e ;  and  partly  of  material  from  the  higher  groimds  washed 
in  by  land-floods ;  (4)  that  the  Quartemary  gravels  of  the  Somme 
are  not  separated  into  two  divisions  by  an  escarpment  of  Chalk 
parallel  to  the  river,  as  has  been  stated;  (5)  that  the  e\'idence  of 
river-floods  extending  to  a  height  of  at  least  80  feet  above  the  pre- 
sent level  of  the  Somme  is  perfectly  proved  by  the  gradual  slope  and 
continuity  of  the  gravels  deposited  by  them ;  and  (6)  that  many  of 
the  Quartemary  deposits  in  all  countries,  clearly  posterior  to  the  form- 
ation of  the  valleys  in  which  they  lie,  are  of  such  great  dimensions 
and  elevation  that  they  indicate  a  pluvial  period  just  as  clearly  as  the 
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Norfhem  Drift  indicates  a  Glacial.    This  Pluvial  period  must  have 
immediately  preceded  the  true  Historical  period. 

GsoLOOiOAL  SoGiifiTT  OF  Qlasgow. — 1.  The  annual  address  in  con- 
nection with  the  opening  of  the  winter  session  of  this  Society  was 
delivered  on  October  Slst,  1867,  by  Professor  John  Young,  M.D., 
F.R.S.E.,  the  President.  The  subject  he  had  chosen  from  his  own 
observations  was  ''The  evidence  of  zoological  continuity  in  the 
past."  In  speaking  of  the  terms  '  high '  and  '  low '  as  applied  to 
organisms — ^terms  used  too  often  very  vaguely — the  lecturer  put 
several  cases.  Amongst  others,  the  comparison  of  the  lamb  and  the 
human  infant  immediately  after  birth,  which  shows  a  superiority  on 
the  part  of  the  former,  and  raises  the  question,  as  regaids  the  inver- 
tebrated  animals,  as  to  the  period  of  life  which  supplies  data  for  the 
decision  as  to  rank.  In  dealing  with  the  origin  of  species  and  the 
evidences  of  zoological  continuity,  Dr.  Toung  stated  that,  from  the 
earliest  times,  there  must  always  have  been  suitable  localities  for 
some  forms  of  life.  The  lecturer  passed  in  review  the  fossils  of  the 
PalsBOzoic  and  Triassic  strata,  and  showed  that,  so  far  as  the  structure 
of  their  hard  parts  is  concerned,  it  cannot  be  affirmed  as  an  absolute 
truth  in  all  cases — though  there  is  great  probability  in  some— that 
there  has  been  progress  from  the  earlier  to  the  more  recent  forms. 
The  fish  and  labyrinthodonts  were  the  groups  chiefly  referred  to, 
and  in  these,  especially  in  the  former,  it  was  pointed  out  that 
structures  once  relied  on  as  proof  of  embryonic  condition  had  since 
(as  the  heterocercal  tail  of  fishes)  proved  to  be  the  rule  in  many,  if  not 
all,  living  genera.  Dr.  Young  &en  described  at  some  length  the 
structure  of  the  amphibians,  or  frogs  and  salamanders,  with  their 
allies,  and  indicated  the  points  on  which  they  resemble  fish  on  the 
one  hand  and  reptiles  on  the  other.  The  amphibians  were  selected 
because  the  classification  of  the  series  shows  a  gradation  of  struc- 
tures generally  parallel  to  the  development  of  the  tadpole  into  the 
frog.  He  then  pointed  out  that  the  labyrinthodonts  belonged  to  the 
lower  divisions  of  the  amphibians,  but  that  at  their  first  appearance 
in  the  Coal  they  present  two  forms  of  very  unequal  development  as 
regards  their  skeleton,  just  as  at  the  present  day  amphibians  co-exist 
of  all  degrees  of  development  It  was  next  shown  that  functionally 
the  sharks  are,  in  many  respects,  better  endowed  than  a  large  section 
of  the  amphibians.  The  latter,  however,  are  ranked  higher  than  the 
former.  In  the  lower  members,  however,  of  a  class  there  is  no 
degradation  in  the  sense  of  backward  progress,  where  structural 
inferiority  is  found,  it  is  an  arrest  of  development ;  where  the  parts 
lire  fewer,  it  is  because  the  functions  are  more  limited.  There  are  but 
two  ways  of  the  origin  of  living  things ;  not  speaking  of  the  first 
brigin  of  all,  but  of  the  appearance  of  new  forms  in  a  series  already 
existing,  llie  one  of  these  ways  is  that  of  a  relation  by  descent, 
with  modification ;  the  other  is  the  organization  of  inert  matter. 
The  one  is  within  the  limits  of  science,  the  other  is  whoUy  beyond 
the  pale.  We  must  either  believe  in  the  hypothesis  of  specifil 
creation,  or  in  that  of  zoological  continuity.    'IVi'b  iotmot  Vsks^Jct*^ 
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so  many  ocmtndictioDfl,  and  is  after  all  ao  utterly  bairen,  thift  W9 
are  compelled  to  seek  for  some  tlieory  wliidi  shall  show  that  tba 
classification  of  animals  depends  on  the  right  understanding  of  Iswi 
contiDOOusly  operative  throughout  all  time.  Descent,  with  modifi- 
cation, is  the  probable  origin  of  our  present  &unASy  but  that  descent 
must  be  compatible  with  the  continuance,  unaltered  for  a  shorter  or 
longer  period,  of  some  at  least  of  the  plans  of  structure ;  must  have 
been  so  far  under  external  influences  Uiat  the  causes  of  change  hsTB 
been  at  all  times  variable  in  amount  and  in  extent  of  action ;  odle^ 
wise,  at  present,  we  should  see  around  us  only  the  higher  forms,  ths 
lower  having  succumbed  to  a  universal  law  of  change.  The  qarit 
of  this  view  is  contained  in  a  pregnant  sentence  by  one  of  oar 
highest  authorities  in  Botany,  who  has  contributed  much  by  bit 
writings  to  the  philosophic  cultivation  of  Natural  History.  Dr. 
Hooker,  in  his  Flora  of  Tasmania,  says  ''The  degree  or  amonntof 
variation  may  be  assumed  as  differently  manifested  at  diflEeient 
epochs  in  the  history  of  the  group,"  and  goes  on,  "  as  aU  the  highest 
orders  of  plants  contain  numerous  spedes,  and  even  genera,  of  ss 
simple  construction  as  any  of  the  lower  orders  are,  it  follows  thst 
the  physical  superiority  which  is  manifested  in  greater  extent  of 
variation,  in  better  securing  a  succession  of  race,  in  more  rapid  multi- 
plication of  individuals,  and  even  in  increase  of  bulk,  is  in  soma 
cases  of  a  higher  order  than  that  represented  by  mere  complexity  or 
specialization  of  organ." 

2.  An  ordinary  meeting  of  this  Society  was  held  on  November  Tth, 
Professor  Young,  M.D.,  F.R.S.E.,  President,  in  the  chair.  The 
following  papers  were  then  read : — 

I.  On  the  Order  of  Succession  among  the  Silurian  Eocks  of  Scot- 
land. By  Archd.  Greikie,  Esq.,  F.R.S.,  Director  of  the  Greologicsl 
Survey  of  Scotland.  The  Silurian  rocks  may  be  regarded  as  the 
framework  of  the  country.  They  spread  over  the  Southern  uplands, 
and  tlien,  sinking  under  the  central  valley  of  the  Lowlands,  rise  up 
on  tho  farther  side  in  a  metamorphos^  form,  and  stretch  far  and 
wide  as  the  gneisses,  schists,  limestones,  and  quartz  rocks  of  the 
Highlands.  It  is,  of  course,  in  the  unmetamorphosed  or  southern 
belt  that  the  order  of  succession  among  the  Scottish  Silurian  rocks 
must  first  be  studied.  The  contortions  in  this  southern  belt  obscure 
tho  relations  of  the  beds ;  but  viewed  on  the  great  scale,  a  longitudi- 
nal axis  is  seen  to  traverse  the  chain  in  a  N.E.  and  S.W.  direction, 
crossing  Annan  valley,  a  little  south  of  Beattock.  This  central 
portion  must  therefore  be  of  older  date  than  those  towards  the  mar- 
gins where  Upper  Silurians  are  found  on  the  north  at  Lesmahagow 
and  tho  Pentlands,  on  the  south  in  Kirkcudbright  Pending  the 
detailed  mapping  of  the  country,  the  succession  seems  at  present  to 
range  from  Llandeilo  Flags,  represented  by  the  beds  along  the  axis, 
to  the  Lower  Llandovery,  to  which  certain  Ayrshire  beds  seem  to 
belong.  The  hard  grey  grits,  greywacke  sometimes  conglomerate 
or  brecciated,  blue,  red,  or  olive  shales,  and  occasional  but  inconstant 
bands  of  limestone,  which  make  up  nearly  the  whole  of  the  Southeni 
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Uplands,  are,  in  default  of  more  detailed  palsBontological  data,  most 
safely  referred  to  the  Caradoc  and  Llandeilo  rocks  of  Wales. 

In  the  discussion  which  followed,  Mr.  E.  Hull,  F.R.S.,  drew  at- 
tention to  the  poverty  of  the  Scottish  Silurian  rocks  in  Limestones, 
as  compared  with  those  of  the  Border  districts  of  England  and 
Wales,  where  calcareous  strata  are  more  fully  developed,  and  re- 
marked that  there  was  an  apparent  similarity  in  the  distribution  of 
calcareous  strata  of  the  Silurian  and  Carboniferous  rocks  of  the  two 
oountries.  In  the  latter  case,  the  Carboniferous  limestone  was  most 
fully  developed  in  central  England,  attaining  in  Derbyshire  a  thick- 
ness of  over  4000  feet,  and  giudually  thinning  away  northward  into 
central  Scotland.  On  the  other  hand,  the  sedimentary  materials 
augment  in  bulk  towards  the  north-west,  and  in  north  Lancashire 
attain  a  thickness  of  about  18,000  feet  Mr.  Hull  thought  it  pro- 
bable that  the  Silurian  sedimentary  strata  would  be  found  to  aug- 
ment in  bulk  in  a  northerly  direction,  and  in  the  inverse  ratio  of  the 
calcareous  beds  of  the  same  formation.  He  believed  that  the  cause 
in  each  case  (Silurian  and  Carboniferous)  was  the  same,  and  that 
these  changes  might  be  explained  on  grounds  which  Bischof  had 
hinted  at  in  his  ''Chemical  Geology" — ^that  the  existence  of  sediment 
in  the  ocean  is  inimical  to  the  formation  of  limestones.  Applying 
this  doctrine  to  the  cases  of  the  Silurian  and  Carboniferous  forma- 
tions, and  supposing  the  source  of  the  sedimentary  materials  to  have 
lain  in  the  region  of  the  North  Atlantic  (then  a  continent),  the  ex- 
planation of  tiie  tailing  out  of  the  calcareous  beds  towards  the  north 
and  north-west  might,  he  thought,  be  found. 

n. — On  the  Upper  Siliuian  Brachiopoda  of  the  Pentland  Hills, 
and  of  Lesmahagow  in  Lanarkshire.  By  Thomas  Davidson,  Esq., 
F.R.S.,  etc.  Mr.  Q^ikie  had  determined  that  the  Upper  Silurians 
form  the  fundamental  rocks  of  the  Pentland  chain,  and  are  covered 
nnconformably  by  the  Old  Red  Sandstone,  by  felspathic  traps  of  Old 
Hed  age,  and  by  lower  Carboniferous  sandstones ;  while  Uieir  geo- 
logical position  was  equivalent  to  the  Ludlow  rocks  of  England. 
AS»r  the  examination,  however,  of  several  thousand  specimens  of 
the  fossils,  Mr.  Davidson  was  of  opinion  that  both  the  Ludlow  and 
the  underlying  Wenlock  rocks  were  represented  in  the  Pentland 
Hills.  The  specimens  of  Brachiopods  occur  principally  in  the  con- 
dition of  external  casts  and  internal  impressions — the  shell  itself 
being  rarely  preserved.  These  observations  were  followed  by  a  full 
description  of  the  species,  about  twenty-six  in  number.  The  re- 
maining portion  of  Mr.  Davidson's  paper  consisted  of  a  description 
of  two  species  of  Brachiopoda,  Lingvla  minima^  Sowerby,  and  a 
Bhynehonella,  discovered  by  one  of  the  members,  Mr.  Bobert  Slimon, 
in  the  Upper  Silurian  rocks  of  Lesmahagow.  It  was  of  great  im- 
portance that  the  fossils  from  the  lower  PalsBOzoic  series  of  Scotland 
should  be  correctly  described  and  illustrated;  and  with  a  view 
towards  furthering  that  object,  he  had  gladly  acceded  to  the  request 
made  him  by  the  President  and  by  some  members  of  the  Society 
that  he  should  prepare  for  the  Palseontological  Series  of  the  Trans- 
actions a  series  of  descriptions  and  iIluatx^t\OTi%  oi  osssx  ~ 
Silurian  Brachiopoda.  <^  *  ^ 
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NoBWXOH  OsoLOOioAL  SooiSTT. — ^Monthly  meeting,  8e|itember  8id 
(oontinaed).  The  Ber.  J.  Gunn,  H.A.y  F.O.S.1  Prenaenty  in  the  chair. 
The  President  read  a  letter  from  Mr.  Seailes  Y.  Wood,  jmu,  haTing 
zeferenoe  to  the  so-called  deposits  of  the  old  estoaiy  of  the  Tare. 
Mr.  Wood  said,  "  I  have  been  induced  to  doubt  whether  ihe  beds 
described  by  Mr.  Prestwich,  as  covering  the  London-clay  in  Sir  E. 
loiOon^B  boring  at  Yarmouth,  be  what  he  calls  them,  viz.,  me  d^^rasitB 
of  the  old  estuary  of  the  Yare.  There  may  be  notliing  in  my 
doubts,  but  I  will  explain  them.  Hie  depth  to  which  these  deposits 
descend  is  171  feet,  the  upper  fifty  feet  being,  according  to  Mr. 
Prestwich,  blown  sand.  Now  as  the  town  of  '^^mnonth  stands  ooIt 
firom  ten  to  fifteen  feet  above  the  present  level  of  the  Yare,  this  depu 
of  171  feet  would,  on  Mr.  Prestwich's  view,  imply  that  the  estuaiy  of 
that  river  was  originally  28^  fathoms  below  the  town  of  Yarmouth, 
dnd  woi  completly  %%Ued  up  to  the  marsh  leveL  Such  a  depth,  how* 
ever,  I  find  to  be  three  times  the  deepest  point  inside  the  sands 
forming  the  Yarmouth  Hoads,  and  more  than  twice  the  average  depth 
of  the  North  Sea,  which  only  exceeds  seventeen  or  eighteen  fathoms 
in  a  few  deep  places  far  out  towards  Holland.  Moreover,  it  is  double 
the  greatest  and  three  times  the  average  depth  of  the  etimary  of  ik$ 
Thames,  where  it  ie  fifty  miles  aoroee  from  Sarwieh  to  the  North  Forehmd, 
It  exceeds  the  depth  of  the  English  Channel,  between  Sussex  and 
France,  and  only  one  narrow  submarine  channel  in  the  Straits  of 
Dover  equals  it.  Moreover,  if  the  thickness  of  the  Crag  and  Chilles- 
ford  beds  on  the  east  side  of  Norwich  be  added  to  the  base  of  Gorton 
cliflfs,  it  would  only  take  off  from  this  171  feet,  at  the  most, 
21,  leaving  150  feet  to  be  added  to  the  thickness  of  the  London- 
day,  which  the  boring  showed  to  be  310  feet  imder  the  171.  This 
would  make  the  thickness  460  feet  for  the  London-clay,  or  more 
than  its  maximum  known  thickness  in  its  thickest  part,  viz..  South- 
east Essex.  Under  these  circumstances  I  cannot  help  having  a 
suspicion  that  the  so-called  estuary  beds  are  the  prolongation  of  the 
Cromer  beds,  which,  in  the  form  we  see  them  at  Hasbro',  seems  to 
resemble  the  beds  pierced  in  the  171  feet  boring,  or  rather  in  the 
lower  part  of  that  boring,  say  the  lower  120  feet.  K  there  bo  any- 
thing in  this,  the  only  way  to  determine  it  would  be  to  put  down  a 
borer  from  the  base  of  Gorton  cliff,  and  learn  whether  these  beds 
are  present  there  below  the  red  loam  sand  and  Boulder-clay  of  that 
cliff.  Of  course  we  can  suppose  the  Yare  estuary  excavated  to  this 
depth,  with  a  proportional  increase  in  the  depth  of  the  adjoining. 
North  Sea ;  but  when  we  recollect  the  rapid  way  the  coast  wastes,  it 
is  difficult  to  suppose  that  the  cliffs  forming  tiiis  estuary  on  either 
side  of  the  Yare,  now  represented  by  the  hills  north  and  south  of 
the  river  (which  are  only  six  miles  separated),  would  not  have  been 
wasted  by  the  agency  of  deep  waters  of  such  an  estuary  during  the 
long  period  required  for  silting  up  171  feet,  so  as  to  push  them  back 
to  a  much  greater  width  than  they  now  possess.  If  the  Yare  has 
thus  been  silted  up,  why  have  not  the  other  rivers  of  the  east  coast?" 
The  President  said  Mr.  Prestwich  came  to  the  conclusion  he  did  by 
^lyftTTiining  the  sliellB  *,  \i  \i^  ^i^  ^1^^  ^^  TtlUtWi  Miqua^  or  any  of 
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the  Norwich  Crag  shells,  he  would  have  known  them  instantly. 
For  his  own  part-,  he  thought  Mr.  Wood's  difficulties  were  easily 
answered.  The  water-level  was  always  permanent,  that  of  the  land 
was  not.  The  land  was  upheaved  to  a  great  extent,  and  then  the  valley 
"was  scooped  out,  and  subsequently  going  down  again,  was  silted  up. 
Mr.  Harmer  said  Mr.  Wood's  difficulty  was  that  a  vast  period  of 
time  must  have  elapsed  while  the  170  feet  was  being  silted  up.  The 
President  remarked  that  it  must  be  considered  they  were  speaking 
of  a  time  when  rivers  were  stopped  up  with  ice,  and  when  tons  of 
materials  were  rapidly  brought  down  the  streams,  much  more  rapidly 
than  now. 

The  President  then  read  a  report  "On  an  Excursion  to  Gorton 
and  Hopton."  The  very  contradictory  opinions  expressed  in  the 
Geological  Magazine  respecting  the  number  and  position  of  the 
Boulder-clays  in  Norfolk  and  Suffolk  appear  to  render  it  <lesirable 
that  the  geologists,  who  maintain  such  difforen  t  views,  should  for  a 
time  rest  their  pens  and  use  their  eyes.  In  accordance  with  this 
impression,  an  excursion  of  the  Norwich  Geological  Society  was 
fixed  for  September  19th,  and  the  members  met  on  the  beach  at 
Corton,  in  Suffolk.  It  was  very  satisfactory  on  the  day  of  excursion 
to  find  the  beach  cleared  of  shingle,  and  the  "  red  loam,"  as  Mr. 
Wood  calls  it,  exposed  about  two  milea  in  extent.  Six  small  boulders 
of  granite  and  trap-rock,  besides  flints,  several  of  them  polished  and 
scratched,  were  taken  out  of  it.  The  bed  varied  in  tliickness  from 
four  feet  to  twelve  feet,  and  was  at  very  different  levels,  sometimes 
dipping  below  the  beach,  and  in  one  instance,  near  Hopton,  up- 
heaved about  ten  feet.  It  is  unstratified  and,  in  tbo  opinion  of  the 
members  present,  corresponds  with  the  Lower  Boulder-clay  at 
Happisburgh  in  every  respect  except  colour.  The  position  is  pre- 
cisely the  same  between  the  laminated  series  and  the  Middle  Drift. 
The  extensive  beds  of  gravel  above  may  suggest  the  cause  of  this 
change  of  colour. 

On  this  excursion  not  only  was  this  Boulder-clay  seen  to  be  exposed 
at  the  base  of  the  cliffs,  but  in  many  places  four  and  five  feet,  and 
in  one  place,  where  an  upheaval  had  taken  place,  about  fifteen  feet 
of  the  laminated  series.  The  forest  bed,  also,  was  seen  peeping  out. 
Besides  the  beds  beneath  the  Lower  Boulder-clay,  the  Middle  and 
the  Upper  Drift  were  seen  to  advantage,  and  large  masses  of  septaria 
in  the  Upper  Boulder-clay.  What  was  most  unexpected  was  the 
range  and  depth  of  the  Post-glacial  sands  and  gravels  above  the 
Upper  Drift,  which  promise  the  discovery  of  flint  implements,  and 
other  relics  of  the  early  occupation  of  man. 

Geologists'  Association,  University  College,  London. — The 
session  commenced  on  Friday,  the  1st,  with  a  paper  by  the  Rev. 
Thomas  Wiltshire,  M.A.,  F.G.S.,  "  On  the  Chief  Groupa  of  the 
Cephalopoda.''  The  author  having  given  a  definition  of  the  forms  of 
life  to  which  the  term  Cephalopoda  is  restricted,  proceeded  to  divide 
the  class  into  the  two  great  orders  of  the  Dihranchiata  and  the  Tetra- 
hranehiaia  :  the  common  Cuttle-fish  and  the  Pearly  K^^.xsiWw'^  XsRix:^ 
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taken  BB  types  of  theee  ordera,  Tarioos  &ot8  in  ooonectioii  with  their 
oiganization  and  habits  were  mentioiied,  and  aUusion  was  made  to 
some  of  the  other  genera  now  existing  in  the  present  seas.  These 
remarks  served  as  an  introdnotion  to  the  description  of  the  fossils  be- 
longing to  the  same  olsss.  The  Belemnites,  the  Ammonites,  and  the 
Nautili,  with  their  sub-genera  were  explained.  The  old  traditioiis 
relative  to  the  two  former  were  not  forgotten,  and  the  knowledge  of 
more  modem  times  brought  to  bear  upon  the  subjeot  The  paper 
closed  with  some  remarks  upon  the  existenoe  of  the  Nautili  group  in 
the  more  ancient  deposits,  and  upon  the  imjportance  to  be  attached  to 
the  Bones  of  all  these  fossils  in  connection  with  agricultore  and 
mining  operations. — Land  and  Wiofor,  November  9th,  1867. 

Bristol  Naturalists'  Sooibtt. — ^At  a  meeting  of  this  Society, 
held  on  October  24th,  Major  Thomas  Austin,  F.G.S.,  in  the  Chair, 
Mr.  W.  W.  Stoddart,  F.G.S.,  read  a  paper  "  On  the  Lias  series  of 
Bristol."  In  describing  the  Gotham  Grove  quarry,  the  author  stated 
that  the  beds  attained  a  thickness  of  fourteen  foet  five  inches,  of 
which  about  half  belonged  to  the  so-called  "  Sutton  series.**  This 
series  was  placed  by  Mr.  Tawnev  ^  in  the  Rhootic  formations  when  he 
first  described  the  beds  as  developed  at  Bridgend,  Glamorganshire ; 
subsequently,  Mr.  Bristow'  has  referred  them  to  the  nme  of  Am- 
moniieB  plamrbU  in  the  Lower  Lias,  with,  the  appellation  of  Lias 
conglomerate,  in  explanation  of  their  characteristic  structure.  This 
section  at  Cothani  decidedly  proved  the  latter  opinion  to  be  correct, 
as  the  fossils  of  the  Flanorhis  zone  were  found  Iwth  above  and  below 
the  horizon  of  the  Sutton  fossils.  Details  of  the  various  strata  were 
given ;  the  Sutton  series  comprised  twelve  beds  of  limestone, 
sepcurated  by  bands  of  clay  containing  encrinital  joints.  The  sixth 
bed  from  the  top  contained  the  most  characteristic  fossils  In  the 
greatest  numbers,  namely,  Jjima  Dunravenensis,  L.  gigantea.  L,  tuber- 
ctdataj  and  Pecien  Suttonefiais ;  Plicatida  intusstriatay  met  with  in  tlie 
series  at  Bridgend,  was  here  absent.  Underneath  tlie  Sutton  series 
were  beds  containing  Ammonites  Johnstoniy  Pholidophorus,  Mofliola 
minima,  MyaciteSy  Monotia,  etc.,  and  at  the  base  the  Gotham  marble. 
Mr.  Stoddart  added  that  Mr.  Etheridge  and  Mr.  W.  Sanders  were 
satisfied  of  the  correctness  of  his  views. 

Pal»ontographical  Society. — A  general  meeting  of  this  society 
was  held  on  the  Slst  of  October,  when  Dr.  James  Scott  Bowerbank, 
F.R.S.,  was  unanimously  elected  President  in  the  room  of  Mr. 
Hamilton,  deceased,  who  had  filled  the  post  of  president  for  20  years, 
and  Professor  Phillips  was  chosen  to  fill  the  vice-president sbip, 
vacated  by  Dr.  Bowerbank.  The  election  of  Dr.  Bowerbank  to  the 
presidental  chair  of  this  society  will  be  gratifjdng  to  every  one  who 
knows  liow  very  much  geological  and  palceontological  science  owe  to 
him.  Many  a  man,  now  eminent  in  science,  has  been  heard  to  at- 
tribute  his  first  feelings  of  interest  in  scientific  pursuits  to  Dr. 
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Bowerbank's  patient  and  generous  teaching,  and  his  subsequent  rise 
to  Dr.  Bowerbank's  kind  introductions  and  encouragement  The 
Bocietj  itself  may  be  said  to  owe  its  formation  to  him,  for  when  it 
was  proposed  to  figure  the  fossils  of  the  London  clay,  ho  asked  the 
pertinent  question,  "  Why  not  figure  the  whole  of  the  British  fossils?" 
The  idea  was  seized  and  acted  on,  and  the  works  which  the  PalaBon- 
tographical  Society  publish  annually  are  sufficient  proof  of  the  value 
of  the  suggestion. — Land  and  Water,  November  9,  1867. 


THE  VALLEY  OF  THE  OUSE  AT  BUCKINGHAM. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — ^In  a  paper  by  Mr.  Scarles  V.  Wood,  junr.,  in  the  last 
number  of  the  Quarterly  Journal  of  the  G^ologic^l  Society,  there  is 
the  following  foot-note  (p.  309) : — 

*'  The  section  of  the  valley  at  Buckingham,  given  in  the  Memoir 
of  the  Geological  Survey  at  sheet  45,  appears  to  me  quite  at  variance 
with  the  actual  structure  of  it.  So  far  from  there  being  any  evidence 
of  the  existence  of  an  actual  valley  in  this  part  prior  to  tiiie  Glacial 
period,  the  mode  in  which  the  valley  of  the  Ouse  is  cut  through 
the  Glacial-beds  shows  the  valley  to  have  been  wholly  formed  since 
the  deposition  of  the  Glacial-clay." 

Will  you  allow  me  to  call  attention  to  a  few  facts  which  seem  to 
have  escaped  Mr.  Wood's  notice  when  he  wrote  the  above  ? 

The  section  to  which  Mr.  Wood  alludes  was  drawn  from  the 

following  evidence : — First,  a  quarry  on  the  Stony  Stratford-road, 

just  outside  Buckingham,  on  the  eastern  side  of  the  valley,  showed 

the  following  section  : — 

Drift- gravel, 
CornbraBh, 
Great  Oolite. 

Secondly,  a  quarry  behind  Buckingham  Workhouse,  on  the  opposite 
side  of  the  valley,  showed  Drift-gravel  resting  directly  on  Great 
Oolite,  withotU  any  Cornbrash  between.  Thirdly,  at  the  Buckingham 
oemetery,  a  little  further  to  the  west,  we  have  a  section  exactly  like 
the  first,  namely.  Drift-gravel,  resting  on  Combrash,  with  Great 
Oolite  below. 

Now  these  three  sections  seem  to  me  to  show  conclusively  that, 
before  the  deposition  of  the  Drift-gravel,  a  vaUey  must  have  run 
between  the  first  and  third,  at  least,  as  deep  as  the  thickness  of  the 
Combrash.  I  believe  the  central  quarry  showed  that  the  hollow 
had  also  cut  down  into  the  Great  Oolite ;  but  I  have  not  my  note- 
book now  with  me,  and  cannot  speak  certainly  on  this  point  from 
memory.  These  little  points  of  evidence  are  so  minute  that  no  one 
can  be  blamed  for  overlooking  them ;  but  even  if  they  had  not  been 
forthcoming,  I  do  not  think  Mr.  Wood's  reasoning  very  convincing, 
when  he  argues  that,  because  the  river  has  cut  a  valley  through,  tb^ 
Glacial-beds,  therefore  there  could  have  been  no  ^«3!\«^  >iJckftT^'Wl^T^- 
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Errors  of  omission  are  pardonable  enough,  but  such  a  bit  of  logic 
this  he  must  allow  me  to  cry  out  against. 

I  add  a  sketch  section,  which  will  perhaps  make  my  meaning 
dearer. 

Section  acrobs  thb  Vallbt  of  the  Ousb,  at  Bugunohaii. 
W.8.W.        e  b  0  EJrJL 


1  Drift  Orarel.  o    Qoarrj  oxx  SUmj  Stratford  BomL 

2  Corabrash.  b    Quarry  behind  WorkhooM. 

3  Great  Oolite.  e    Cemetery. 

Dotted  line— «uppo66d  outline  of  lurfaoe  before  the  deposition  of  the  Drift  OraTeL 

Yours  obediently, 

A.  H.  Grjbkn. 

Monk  Bretton,  Barnslet, 
liov.  18M,  1867. 


AGE    OF    THE    THAMES    VALLEY    DEPOSITS. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — Mr.  Searles  Wood,  jun.,  in  his  essay  on  the  structure  of  the 
Post-glacial  deposits  of  the  south-east  of  England,  published  in  the 
last  Quarterly  Journal  of  the  Geological  Society,  Vol.  xxiii.  p.  394, 
has  made  some  remarks  relative  to  a  paper  of  mine,  on  the  Lower 
Brick- earths  of  the  Thames  Valley,  which  ought  not  to  pass  without 
notice.  Into  the  merits  of  his  arc- theory,  in  explanation  of  the  in- 
equalities of  the  present  surface  of  the  ground,  I  do  not  intend  to 
enter,  nor  into  the  question  of  tlie  sup|X)sed  existence  of  the  faults 
in  certain  gravels  and  brick -eaiths.  What  immediately  concerns  rae, 
is  the  assertion  that  the  Thames  gravel,  x  4  of  section  twelve,  of  his 
essay,  p.  409,  overlies  the  mamnialiferous  brick-earths  of  Stonehams 
pit  near  Crayford,  and  his  inference  therefrom  that  there  is  no 
parallel  between  the  brick-earths  of  Grays  and  those  of  the  great 
pit  near  Crayford,  which  was  stated  to  exist  in  my  essay.  In 
coming  to  my  conclusion,  so  far  from  neglecting  the  evidence  of 
super-position,  I  have  gone  over  the  ground  repeatedly  with  Dr. 
Spurrell  and  Mr.  Flaxman  SpuiTell,  who  have  obtained  a  mag- 
nificent collection  of  mammals  from  it,  and  know  it  better  than 
perhaps  anyone  else,  and  I  have  failed  to  detect  the  slightest  proof 
of  the  Thames  gravel  in  question  actually  overlying  the  brick-earth. 
Professor  Morris  also  is  fully  pursuaded  of  the  exact  parallelism  in 
in  point  of  time  between  the  brick-earth  at  Crayford  and  that  at 
Gray's  Thurrock.  I  see  therefore  no  reason  for  modifWng  my 
belief  on  that  point.  Mr.  Wood  assumes  that  the  deposit  on  the 
south  of  Dart  ford  Heath,  and  at  Hill  House,  is  of  the  same  age  as 
the  fossiliferous  beds  at  Crayford ;  but  he  adduces  no  proof  of  it 
whatever.  Whether  they  be  or  not  is  perhaps  an  open  question,  but 
the  fact  that  the  W\ek-eaT\\\%  mWiCiTOcvlway -cut ting,  immediately  to 
the  north  of  Mile  End  Tercac^,  ^\vi  woV  \sivix^  N^CLiKa. W\£  «w  mile  from 
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Hill  Honse,  contain  nearly  all  the  testaoea  now  Hying  in  our  rivers, 
and  none  of  those  extinct  in  Britain,  and  no  bones  of  mammals, 
proves  them  to  be  much  newer  than  the  neighbouring  deposits  con- 
taining older  forms  of  life. 

Again,  the  principal  object  of  the  essay  seems  to  be  to  demonstrate 
the  Post-glacial  age  of  the  valleys  in  the  south-east  of  England, 
and  especially  that  of  the  Thames.  That  demonstration  has  al- 
together eluded  my  grasp.  An  appeal  to  the  author's  elaborate 
maps,  in  the  rooms  of  the  Greological  Sociely,  supplies  proof  that 
is  directly  subversive  of  his  theory,  The  whole  question  lies  in 
a  nutshell  Do  you,  or  do  you  not,  find  Boulder-clay  in  the  basins 
drained  by  the  rivers  of  which  he  writes  ?  Is  it  present  in  those  of 
the  Boding  and  Blackwater?  A  glance  at  Mr.  Wood's  map  of  the 
area  drained  by  the  former,  shows  that  he  recognizes  that  it  is  so 
found.  In  reference  to  the  latter  river  I  have  to  correct  a  mistake. 
Mr.  Wood  wrote  to  me  for  proof  of  its  occurrence  in  the  basin  of 
Blackwater ;  and,  unfortunately,  without  dreaming  that  my  hurried 
note  would  be  quoted  in  print,  instead  of  referring  to  my  note  book, 
I  ran  my  finger  up  an  affluent  of  the  Blackwater,  instead  of  the 
main  stream,  ^d  Jrote  Ingatestone  and  Moontnes^g.-a  mistake 
that  Mr.  Wood  has  italicised  and  noted  with  a  mark  of  admiration. 
I  ought  to  have  written  Witham  Station.  So  far,  indeed,  as  Mr. 
Wood's  maps  go,  the  Boulder-clay  occupies  any  level,  irrespective 
of  inequality  of  surface,  and  therefore  they  prove  that  the  lull  and 
"valley  system  "  was  sketched  out "  before  Ae  deposit  of  the  over- 
lying Boulder-clay.  Of  course,  in  many  places,  the  Boulder-day 
hieis  been  denuded  by  the  present  streams,  and  areas  of  London  clay, 
of  variable  extent,  have  been  exposed.  If  Mr.  Wood  restricts  the 
term  valley  to  the  hollow  in  the  immediate  vicinity  of  a  stream, 
and  does  not  mean  the  area  below  a  line  drawn  from  one  water- 
shed to  another,  he  is  merely  disputing  about  terms.  If  the 
excavation  of  the  Thames  Viilley,  using  the  term  in  the  latter  sense, 
took  place  in  Post-glacial  times,  the  deposits  contained  in  it  must  also 
be  Post-glacial,  and  the  evidence  of  fossils  characteristic  of  Pliocene 
mammals  in  France  and  Italy,  is  useless  in  classification.  To  say 
the  least,  no  evidence  has  yet  been  adduced  in  support  of  this 
hypothesis,  that  is  based  merely  on  a  belief  that  the  entire  valley- 
system  of  the  South-East  of  England  originated  in  centres  of  arc-like 
or  curvilinear  disturbance."  W.  Botd  Dawkiks. 

11th  Novbmbbb,  1867. 


DR.  A.  VON  KOENEX,  ON  THE  BELGIAN  TERTIARIES. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — In  the  November  number  of  the  Geological  Magazine,  M. 
Ton  Koenen,  in  dissenting  from  my  way  of  viewing  the  Belgian  and 
£ast  Anglian  Eainozoic  formations,  represents  me  in  a  manner  to 
which  I  may  reasonably  object.  My  paper  having  been  published  in 
the  Journal  of  the  Geological  Society  I  should  be  surrv  %\iQ,>aL^S&ak 
members  be  misled.  ^ 
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M.  von  Eoenen  starts  with  what  is  calculated  to  produce  in 
erroneous  impression.  At  page  504  he  says, ''  Mr.  G.  A.  has  published 
a  number  of  observations  made  at  Antwerp  dtirifi^  Im  nkori  stay."  Of 
himseK  he  says,  by  way  of  contrast,  '*  I  have  visited  Antwerp  on  ^^ 
separate  occasions,  in  tlnree  different  years  ;*'  but  had  he  read  my  paper 
with  more  attention  than  he  has,  he  would  have  seen  that  I  had  been 
there  repeatedly ;  and  what  is  more  to  the  point,  that  I  had  seen 
the  sections  at  Edeghem  in  1861  (p.  234),  when  the  extent  of  (^>en 
work  was  much  more  favourable  for  geological  observations  than 
in  1865. 

He  complains  (p.  505)  that  I  do  not  follow  the  divisions  of  any 
of  the  authors  who  have  described  those  beds ;  if  this  means  that  I 
have  not  used  such  terms  as  Oligocene,  Miocene  (Geol.  Mao.,  p.  507), 
it  is  true,  but  it  was  not  from  ignorance ;  rather  &om  an  old  convicticai 
that  such  a  system  of  nomenclature  was  based  in  vague,  mistaken, 
and  theoretical  views.  He  is  incorrect,  however,  when  he  states 
that  I  have  disregarded  old  names.  I  took,  what  I  still  consider  to 
be,  the  natural  division  of  the  Belgic  Elainozoic  beds — ^that  of  M. 
Dumont  and  M.  Nyst.  The  natural  system  in  geology  and  palaoon* 
tology  is  that  which  describes  old  sea-beds  and  their  contents, 
according  to  the  guidance  which  the  naturalist  and  hydrographer 
have  derived  from  the  dredge  and  sounding  lead ;  in  place  of  this, 
the  artificial  systematists  have  endeavoured  to  set  up  what  are 
merely  convenient  Museum  arrangements. 

Some  of  M.  V.  Koenon's  sentences  are  contradictions  rather  than 
objections,  p.  505,  "  Barton  Clay  does  not  correspond  in  age  with 
llupel  Clay."  Waiting  for  better  evidence  to  the  contniry,  it  seems  to 
me  that  the  approximation  of  the  purely  marine  clays  of  Kupolmonde 
to  those  of  lUrton  is  closer  than  that  which  can  be  established  1)6- 
tween  any  two  deep  sea  mud-beds  of  the  English  and  Belgic  Num- 
mulitic  formations.  It  may  be,  and  must  be,  that  a  freshwater 
formation  in  one  place  is  the  equivalent  of  a  purely  deep-sea  series 
in  another,  the  Physical  Geologist  may  some  day  arrive  at  tlieir 
arrangements,  but  not  so  the  Cabinet  Concbologist.  Another  short 
phnise  used  by  M.  Von  Koenen  at  p.  505,  is  also  calculated  to  mis- 
lead :  *'  The  Tertiary  beds  of  Cassel,  Luithorst,  IVeden,  and  Diekholz, 

which  ho  puts  into  the  upper  Kaniozoic,  are coeval  with  the 

Grafenberg  and  Sternberg  Sandstones  which  he  puts  into  tho 
Tongrien."  Put  in  this  way,  it  certainly  represents  me  as  writing 
nonsense,  but  I  wrote  notliing  of  tlio  kind.  The  reference  given  is 
to  a  note,  in  which  I  state  ''  that  tlio  map  of  the  Crag  Sea  has  been 
drawn  so  as  to  include  tho  Upper  Kaiiiozoic  formation  near  CasseL 
etc.''  There  is  an  extension  of  sea-bed  thus  far  into  Hesso  with  the 
IblLnvirig  fauna : — 

Solen  ensh,  Mactra  frinm/ula,  CorhuJu  nucleus,  C.  rcvolnta,  C.  nis- 
pichita,  Tel  Una  distortn,  Af<l<irie  incrassntn,  Cijprina  Islaiidica,  Venus 
plicata  ?  Gtrdinm  papiUomm^  Lsomrdla  cot\  Area  dilurii,  A.  noftj 
Nncnia  auJrufa.  N.  nmrfjan'turca.  N.  minntd.  Cahjptnea  vtdtjaris.  Bulla 
fitnnda.    It.    iimhiin.    !>.    liMuM.iu.    7i.    Liijonl'dlrcfnui.    B.   animitiata. 
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ean'nt/era,  Siliquaria  cmguina,  Cerithium  mdgatum,  Lima  perversum, 
L.  irmne€Uum,  Buccinum  macula,  PleuroUma  rugvloaumy  Miira  ebwmea, 
M.  pUcaiula,  DentaUnm  Btrangviaiwn. 

There  is  a  sufficiency  of  Lusitanian  features  in  this  assemblage 
to  make  it  referable  to  that  older  condition  of  the  North  Sea  known 
as  the  Crag  Period ;  instead  of  associating  such  a  fauna  with  that  of 
Sternberg  and  Grafenberg,  one  object  of  my  paper  was  to  show  that 
there  was  no  blending. 

The  mystification  as  to  Gassel  arises  from  the  same  cause  as  it  did 
at  the  Bolderberg ;  there  is  an  admixture  of  fossUs,  but  it  is  purely 
aoGidental,  owing  to  the  lowest  beds  of  one  series  (Eainozoic)  having 
been  superimposed  upon  the  uppermost  beds  of  another  (Tongrien). 
This  last  has  not  been  misunderstood  by  M.  D'Orbigny  (see  Yon 
Koenen,  p.  505),  in  whose  geological  scheme  it  is  the  latest  and 
uppermost  marine  assemblage  of  the  great  Nummulitic  Period,  and  of 
its  Germanic  sea  area. 

M.  D'Orbigny's  only  misconception  consists  in  his  placing  his 

**  Tongrien  "  as  a  "  sous-etage  "  of  the  ^'  Falunien."    Into  this  he 

was  misled  by  the  German  authors.     It  is  an  error  which  may  be 

turned  to  good  account  by  others,  as  showing  how  unsafe  it  is  to 

methodise  from  a  bag  of  fossils  gathered  from  the  remanie  beds  of 

one  locality.  Yours  truly, 

KoBEBT  Godwin -Austen. 
Cbilwobth  Manor,  Gxtildpord, 
November  19^A,  1867. 

MR.  WHITAKER  ON  « SUBAERIAL  DENUDATION." 
To  the  Editor  of  the  Geological  Magazine. 

Dear  Sie. — ^I  most  unwillingly  request  of  you  to  allow  me  space 
to  reply  to  some  observations  of  my  colleague,  Mr.  Whitaker,  con- 
tained in  his  paper  "  On  SubaeriaJ  Denudation,"  published  in  the 
number  for  October  last ;  and  calculated  to  convey  a  very  erroneous 
impression  of  my  views  on  this  subject.  Owing  to  a  variety  of  dr- 
cumstances,  I  had  not  read  this  paper,  nor  was  I  aware  that  any 
personal  allusion  to  myself  was  contained  therein,  until  a  friend 
called  my  attention  to  the  passage  a  few  days  since.  In  that  passage 
I  find  myself  represented  (p.  453)  as  "  a  strong  believer  in  the  eea,  and 
nothing  hut  the  sea,''  as  objecting  to  reasoning  on  logical  principles,  and 
the  writer  concludes  with  the  following : — "  One  should  not  be  sur- 
prised at  the  advocates  of  the  marine  formation  of  valleys  and  escar})- 
ments  looking  down  on  logic,  and  scorning  syllogisms,  .... 
unless  they  follow  and  overcome  those  prejudices  which  contracted 
views  of  nature  and  magnified  opinions  of  the  experience  of  man 
may  have  begotten,"  etc.  What  may  be  the  meaning  of  "  following" 
and  "  overcoming"  a  prejudice,  is  a  question  which  may  well  be  left 
to  those  who  alone  are  conversant  with  logical  reasoning. 

If  my  critic  had  only  taken  the  trouble  to  refer  to  my  paper  in 
the  Geological  Magazine  (Yol.  in,  p.  474)  on  "  The  Denvidsx^Nssvs. 
of  the  Yalleys  of  Lancashire/'  and  to  anotXiviT  y«^t  \ft  vs\l\^  x^\vst- 
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enoe  is  there  made  in  the  Popitla/r  Seienee  Senem  (for  October,  1866)9 
whioh  he  was  bound  to  do  before  he  undertook  to  give  an  exposition 
of  my  opinions,  he  would  soaroelY  haTe  lepiesented  me  as  being 
''a  belieyer  in  the  sea,  and  nothing  but  the  sea"  as  an  agent  of  denu- 
dation. So  far  fix)m  this  being  the  foot,  I  state  in  the  former  paper, 
with  r^ard  to  the  scooping  out  of  the  Talleys  of  the  Lancashire 
Hills,  that  they  have  been  formed  by  riTera  "  in  the  great  miyority 
of  instances"  (page  474),  and  again  (in  page  477),  I  add,  ''tb 
more  I  consider  &is  subject,  the  more  I  am  satisfied,  that  in  the 
great  majority  of  instances  in  (hi$  regitm,  the  extent  and  limits  of 
river  action  are  capable  of  the  clearest  demonstration.  Most  of  the 
▼alleys  are  really  doable  valleys,  the  smaller  being  alone  due  to 
river  denudation,*'  and  the  evidence  of  this  lies  in  the  foot — that  the 
larger,  or  primary,  valleys  are  fiUed  with  terraces  of  Marine  Boulder- 
clay,  and  are  really  plains  of  marine  denudation  in  their  earlier 
stages. 

In  the  paper  in  the  Popular  Science  Beview,  I  adopt  a  two-fold 
view  of  denudation,  under  the  heads  of  **  Vertical  Denudation,"  and 
**  Horizontal  Denudation ;"  the  former  term  including  the  formation 
of  "  channels  and  furrows,  either  branching  or  lying  along  parallel 
lines,  as  in  the  case  of  mountain  chains,"  by  the  action  of  frost,  rains, 
rivers,  and  glaciers.  Under  the  term  "  WtzontaZ"  denudation,  I 
include  the  formation  of  plains  and  terraces  by  wave  action,  either 
of  the  sea,  or  large  lakes. 

If  my  critic  had  glanced  at  the  same  paper  he  would  also  have 
seen  that  I  adopt,  though  with  some  hesitation,  the  views  of  Professor 
Bamsay,  Dr.  Foster,  and  Mr.  Topley,  regarding  the  subaerial  denu- 
dation of  the  Weald  ;  and,  >vithout  any  hesitation,  those  of  Mr.  P. 
Scrope  regarding  tlie  formation  of  valleys  and  escarpments  in  the 
region  of  Aiivergne ;  and  after  this  statement  I  am  quite  ready  to 
leave  it  to  the  judgment  of  your  readers  whether  or  not  I  am  to  be 
regarded  as  "  a  believer  in  the  sea  and  nothing  but  the  sea." 

A  believer  in  the  sea  I  certainly  am ;  both  in  its  power  of  forming 
valleys  and  escarpments,  and  this  from  the  evidence  of  my  own  eyes. 
I  have  seen  along  the  coast  of  Canty  re,  channels  several  hundred 
feet  in  length,  with  steep  walls  scooped  out  of  tough  gneissose  rock 
by  wave  action,  and  caves  hollowed  out  of  porphyry  and  other 
rocks,  like  part  of  a  railway  tunnel,  many  yards  in  length,  and  I 
care  for  no  d  priori  arguments  which  are  intended  to  prove  that  after 
such  exhibition  of  the  power  of  wave  action  to  cut  narrow  channels 
in  the  rock,  the  formation  of  valleys  by  such  an  agent  is  an  impos- 
sibility. Knowing  the  variety  of  agencies  which  nature  employs  in 
the  formation  of  the  features  of  the  earth's  surface,  and  believing 
that  each  special  district  requires  the  application  of  special  principles, 
I  altogether  repudiate  as  of  universal  application  some  of  the  general 
axioms  laid  down  by  Mr.  Whitaker  with  such  show  of  authority; 
knowing  from  my  own  experience  that  some  of  them  eae  contrary 
to  fact.     I  shall  just  remark  on  one  or  two  of  them  here.     He  says  : 

CI)  '*  Escarpment  a  alwoj^  twh  ^V^t^  the  strike,  whilst  sea-cliffs 
rarely  do  so.'*     Th©  **xaTe\y-  \%«b^V«i^  ^^\»ft,%fc'Cwfit^  %s»  many 


CorrtipoHdenee,  569 

examples ;  but  has  it  not  oocnrred  to  the  author,  that  towards  the 
dose  of  the  Drift  period,  most  of  the  principal  escarpments  of  the 
centre  and  north  of  England  which  run  along  the  strike,  must  have 
been  sea  clifiGs  when  the  land  was  from  200  to  400  feet  lower  than 
it  is. 

(4)  "  If  escarpments  have  been  formed  by  the  sea,  there  ought  to 
be  at  their  foot  some  resultant,  a  beach  or  other  marine  deposit ;  but 
this  is  not  the  case  (except  where  masses  of  Boulder  Drift  end  near 
the  bottom  of  a  ridge),"  etc.  To  this  I  reply  that  these  "  masses  of 
Boulder  Drift"  are  very  often  level  terraces  of  marine  origin,  and  to 
all  intents  and  purposes  sea-beaches,  or  beds ;  but  besides  this,  there 
are  true  sea-beaches  at  the  foot  of  escarpments,  as  for  example,  in 
the  Yale  of  Gloucester,  at  the  foot  of  the  Gotswold  Hills. 

I  would  also  remark,  that  it  is  surprising  to  me,  how  any  one  who 
believes  in  the  formation  of  Professor  Bamsay's  *'  Planes  of  Marine 
Denudation,"  can  question  the  power  of  the  sea  to  produce  escarp- 
ments, as  some  escarpments  are  only  the  lines  along  which  the  sea 
left  off  its  work  in  the  formation  of  such  planes. 

In  conclusion,  I  will  only  express  a  very  strong  conviction  that 
we  shall  never  arrive  at  true  views  of  the  operation  of  nature  in 
sculpturing  the  surface  of  the  earth,  unless  we  take  into  considera- 
the  effects  of  all  possible  agencies,  and  give  them  their  due  place  in 
the  great  work.  I  remain,  yoiirs  truly,      Edwabd  Hull. 

3,  Hamilton  Pa&k  Ter&acb, 
Glasgow,  18  Nov.,  1867. 

ON  CLIFFS  AND  ESCARPMENTS. 

To  the  Editor  of  the  Qsolooical  Maoazins. 

Sib, — ^I  know  very  little  about  escarpments  in  the  soft  newer 

formations,  but  as  I  have  seen  a  fine  cliff  cut  by  the  Atlantic  in  the 

hard,  older  rocks  that  occur  in  the  west  of  Ireland,  and  also  in  the 

Boulder-drift,  perhaps  I  may  be  allowed  to  make  a  few  remarks  on 

Mr.  Whitaker's  notes  on  cliffs  in  his  "Comparative  table  of  the 

distinctive  features  of  Escarpments  and  Cliffs.''  ^ 

"  Clipfs."  Bemabks. 

(a)  '*  Rarely  run  along  the   strike,'  (a)  It  rarely  happens  that  a  sea-cliff 

but  at  all  angles  to  it,  and  cut  through  can  keep  to  the  oat-crop  of  a  bed,  for  it 
manj  formations  in  saccession."  is  highly  probable  that  the  beds  were  not 

raised  to  their  present  position  horizon- 
tally. Howeyer,  it  does  occor  sometimes, 
although  the  beds  may  not  be  per- 
fectly horizontal ;  as,  for  instance,  on  the 
westerly  coast  of  Aranmore,  Oalway  Bay, 
where  a  bed  of  shale  for  miles  forms  the 
base  of  a  perpendicalar  cliff:  also  on  the 
coast  of  Clare,  where  a  thin  bed  of  lime- 
stone in  the  Coal-measnre  shales  acts  in 
a  similar  way.  At  the  base  of  a  drift- 
cliff,  there  is  often  a  bed  of  stiff  day ; 
just  as  it  will  often  occur  at  the  base  of 
a  drift-cliff  formed  by  a  stream. 

»  Geol  Mao.  NoTember,  1867.    Vol.  W.  v-  ^^^- 
'  Oufht  not  this  to  b«  out-crop, oi  ^•mtoaiiX'^ 
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(b)  "  Tops  nuMtly  very  nne? en. 


f> 


(e)  "  Rarely  through  the  highest 
ground  of  a  conntry,  but  moatly  bMsked 
by  higher  ground.' 


9t 


"  EsoAHPimrTS." 

(d)  **  Very  rarely  have  the  sea  at  their 
foot,  but  oftcoi  springs  and  wateroourses." 


(6)  In  the  weat  of  Ireland  the  topa  of 
the  escarpments  are  also  "mostly  very 
uneven,"  except,  perhaps,  some  of  those 
limestone  escarpments  in  the  Barony  of 
Burren,  Co.  Clare;  but  these  are  very 
similar  to  the  diffi  now  being  fSonned  by 
the  sea  in  the  limestooei  along  that 
coast. 

(e)  If  (for  argnment  sake)  vre  aOow 
that  mil  diffs  were  formed  by  the  sea,  it 
would  be  nearly  impossible  that  the 
present  sea-cliflEs  should  run  through  the 
highest  ground  of  the  country.  For  if 
the  land  rose  gradually  the  sea-actioQ 
would  form  a  slope,  a  period  of  rest 
being  necessary  for  the  formation  of 
cliffs;  and,  therdbre,  to  allow  of  tiie 
diff  being  in  the  highest  ground,  each 
suceeeding  rest  must,  at  least,  be  of 
twice  the  duration  of  the  previous  one. 
However,  in  spite  of  tiiese  conditions, 
many  of  the  headlands  extending  into 
the  Atlantic  tlepejrom  th$  cliff  mSmd, 

(d)  Most,  if  not  all,  of  the  drift-sea* 
diffs  have  springs  at  their  base ;  so  have 
the  previously  mentioned  diffii  in  Aran- 
more  and  Co.  Clare.  There  are,  also, 
usually  spriogs  at  the  base  of  a  cliff  which 
rise  from  a  horizontal,  or  nearly  hori- 
zontal, master -joint. 

(e)  The  sea-diffs  on  the  west  of  Ire- 
land are  very  irregular,  never  in  anything 
approaching  a  straight  line  or  a  wide  curve. 

(/)  On  the  west  of  Irdand  there  is 
rarely  a  beach  at  the  base  of  a  cliff, 
except,  perhaps,  when  it  is  of  Boulder- 
drift,  and  even  then  not  always. 

(h)  Not  always.  If  there  is  a  hori- 
zontal, or  nearly  horizontal  master- joint, 
either  above  or  below  the  sea-levd,  the 
cliff  is  nearly  sure  to  spring  from  it ;  or 
it  may  spring  from  a  sotit  bed  that  occurs 
under  similar  contlitions. 

From  the  above  remarks  may  it  not  bo  suggested  that  sound 
conchisions  cannot  be  drawn  from  observations  made  only  among 
peculiar  rocks.  If  an  observer  will  compare  the  work  done  by  the 
two  dissimilar  forces — marine  and  subacrial  (mcluding  ice)  denu- 
dations— he  will  be  siu-prised  to  find  the  results  so  very  similar  in 
appearance.  However,  he  sliould  always  bear  in  mind  that  the 
subaiirial  agencies  may  work  alone,  when  the  marine  agencies  must 
always  be  helped  from  above.  Yours,  etc., 

G.  H.  KiNAHAN. 
'hNNEHARA,  iVof.  lOfA,  1^67. 


(e)  "  Often  run  in  more  or  less  winding 
lines." 


"Cliffs." 
(/)  **  Mostly  a  beach  at  their  foot. 


tt 


(h)  "  Bases  at  the  sea-level." 
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LTBLL,  JUKES,  AND  WHTTAKER  ON  SURFACE-GEOLOGY. 

To  (he  Editor  of  i^^  Geological  MAGAznrc 

Sn, — Since  I  lust  wrote  very  briefly  on  the  origin  of  eacarpments/ 
you  have  admitted  into  your  pages  two  articles,  one  by  Mr.  Whitaker, 
and  one  from  Professor  Jnk^  which,  were  they  to  remain  unnoticed, 
might  leave  the  controyeny  too  one-sided,  mote  especially  as  the 
first-named  author  has  spoken  In  very  strong  and  persuasive  terms 
(coupled  with  a  grace  and  el^anoe  which  remind  one  of  the  illua- 
tarious  Flayfair),  which  are  calculated  to  mialftarl  those  who  have  not 
studied  the  other  side  of  the  question. 

XyetTs  Seamiaium, — ^Let  me  first  call  attention  to  a  change  of 
opinion  in  the  great  founder  of  inductive  geology — Sir  Charles  Lyell, 
as  announced  by  Mr.  THiitaker.  Ordinary  coast-action.  Sir  Charles 
now  believes,  will  not  accijunt  for  the  parallelism  of  the  Chalk  and 
Oreensand  escarpments,  or  for  both  following  the  strike  of  the  strata. 
But  to  reject  coast-action  as  the  main  or  primary  cause  of  these 
escarpments  is  not  entirely  to  give  up  the  marine  theory ;  for  they 
may  have  originated  in  longiturlinal  cracks  during  axial  elevation, 
and  may  afterwards  have  been  deepened  and  widened,  and  their 
inner  sides  planed  down  by  currents  maintaining  a  general  uniformity 
of  direction,  but  at  interrals  deflected  and  reflected  so  as  to  hollow 
oat  the  curvilinear  "coves"  by  which  the  "capes"  are  separated.' 
But  suppose  it  could  be  shown  that  powerful  currents,  operating  at 
a  considerable,  not  "too  great*'  a  depth,  are  incapable  of  scooping 
out  the  depressions  bounded  by  escar^jments,  it  would  not  be  more 
inoonsistent  with  uniformity  to  suppoite  a  c^'clically-recurring  in- 
tensification of  the  action  of  currents,  caused  by  sudden  upheavals  of 
strata,  than  to  admit  "  occasional  strides,  constituting  breaks  in  the 
otherwise  continuous  series  of  <  organic)  changes/' ' 

Whitaker  on  Ckaik  Escarpments, — Mr.  TMiitaker  and  other  sub- 
aerial  geologists,  though  they  liavc  thrown  difficulties  in  the  way  of 
the  Tfiftrinft  theory,  have  brought  fom'ard  very  few  facts  in  support  of 
their  own  views.  The  main  force  of  what  they  liave  advanced  lies 
in  a  few  words — ^Ik*cause  sea-coast  action  could  not  have  done  it, 
therefore  it  has  been  done  by  rain  and  frost.  To  state  that  a  river 
s&meUmeB  flows  near  the  ba^  of  an  escarpment,  coupled  with  the 
admission  made  by  Messrs.  Foster  and  Toplcy,  and  implied  by  Mr. 
Whitaker,  that  escarpments  are  not  river-cliffs — ^that  springs  are 
often  found  at  the  base  of  escarpments — and  that  time  will  accom- 
plish anything  .  .  .  cannot  be  regarded  as  evidences,  unless  it  can 
be  shown  that  these  agents  are  now  actually  gi^'ing  rise  to  phenomena 
similar  to  tliose  rer^uiring  explanation.  An  escarpment  is  a  sieep^ 
e^mtiuwms  slope.  Continuity,  both  longitudinally  and  transversely, 
are  its  essential  characteristics.  Springs,  at  intervals,  cause  landslips 
which  break  this  continuity,  and  therefore  tend  to  destroy  escarp- 
ments.   Kain-streamlets  (where  they  are  not  prevented  by  a  covering 

*  Geol.  Mag.  May,  18G7. 

3  Sec  rufcrcncc  to  f-R'arpments  viiider  the  AtluntiC)  ibi-.L  ^.  '2S<). 

3  LycU's  Antiquity  ot  Man. 
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of  turf)  fdrrow  their  faces,  and  tend  to  disfigure  a  smooth  slope  hy 
a  series  of  unsightly  gutters.  Frost  cannot  act  effectively  where  an 
escarpment  or  slope  does  not  already  exist.  Mr.  Whitaker,  to  a 
certain  extent,  seems  to  admit  this,  when  he  speaks  of  '*  outliers  *' 
as  "  relics  "  of  a  former  escarpment,  and  ''  inliers "  as  signs  of  a 
future  escarpment.  He  invests  subaerial  agency  with  a  power  of 
beginning,  by  making  something  Very  unlike  an  escarpment,  and 
ending  by  ruining  an  escarpment — ^the  escarpment  being  only  a 
stage  of  maximum  development.  Somewhat  like  Professor  Babbage 
and  his  calculating  engine,  he  makes  his  machinery  capable  of 
performing  a  miracle  at  a  certain  stage  of  its  working,  so  as  to  give 
a  result  the  opposite  of  that  preceding  and  following.  The  &ct 
would  appear  to  be,  that  the  action  of  the  atmosphere,  instead  of 
forming  a  slope,  tends  directly  to  make  a  pre-existing  slope  less 
esearpmental.  It  has  never  been  satisfactorily  shown  how,  on  a 
plane  of  marine  denudation,  the  atmosphere  could  begin  the  work  of 
escarpment-making. 

Removed  of  Detritus, — Mr.  Whitaker  admits  the  absence  of  a  tabu 
from  the  face  of  Chalk  escarpments,  and  states  that  the  solid  chalk 
comes  up  to  the  surface.  But  this  is  the  case,  not  only  with  the 
slopes  but  with  the  hase  of  many  Chalk  escarpments ;  and  it  may  be 
asked,  if  rain  has  washed  away  the  soluble  chalk,  what  has  become 
of  the  insoluble  flints  ?  Is  it  reasonable  to  suppose  that  rain  and 
frost,  which  act  intermittingly,  or  by  successive  stages,  can  leave  no 
sign  of  their  action?  Col.  Greenwood  (the  father  of  modem  sub- 
aerialism)  admits  that  one  rain  leaves  soil  on  its  path  to  wait  for  the 
**  next  rain."  Tlie  entire  absence  of  detritus  implies  a  cause  equal 
in  force  and  volume  to  a  "  swee})in<^  "  removal  of  the  mass  of  chalk 
necessary  to  leave  an  escarj-)ment.  Uniform ly-eut,  and  cleanly  swept 
surfaces  of  chalk  are  common  not  only  on  the  face  and  at  the  base 
of  escarpments,  but  on  the  sidos  of  gently  swelling  eminences,  and 
on  tlie  level  summits  of  table-lands,  or  **  planes  of  marine  denu- 
dation." There  are  many  sliort  Chalk  escarpments,  and  parts  of 
long  escarj^>meuts,  where  the  ground  at  the  base  is  a  plain,  and 
where  there  is  no  stream  to  carry  away  the  detritus  which  must 
result  from  the  action  of  rain  and  frost,  if  they  act  at  all.  The 
streams  in  the  neighbourhood  of  other  escarpments  are  so  sluggish, 
and  clicked  with  vegetation,  that  they  tend  rather  to  raise  than 
lower  the  level  of  the  area  through  which  they  flow.  Mr.  AVhitiker 
admits  that  the  formation  of  some  escarpments  is  "  delayed,"  and 
that  rains,  during  a  "  former  order  of  things,"  must  have  been  more 
powerful  than  now.  Wliy,  then,  not  allow  the  advocate  of  marine 
denudation  to  suppose  the  action  of  currents  formerly  more  energetic 
than  at  present  ?  He  appeals  to  the  destruction  of  forests  and  other 
changes  introduced  by  mim  as  diminishing  the  fall  of  rain  ;  but  it 
is  obvious  that  the  denuding  action  of  rain  is  much  increased  by  the 
removal  of  trees,'  and  the  cultivation  of  the  soil. 

Inclined  Escarpments. — Mr.  Whitaker  refers  to  escarpments,  the 
base  of  which  at  one  \Aacci  \h  V\\^\\eT  than  the  top  at  another ;  but 
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saeh  cannot  be  escarpments  running  along  the  strike  in  the  same  set 
of  beds  (according  to  Mr.  Topley  they  cannot  be  escarpments  at  all), 
and  if  not  due  to  the  sea  they  cannot  be  the  effect  of  atmospherio 
action — which  *' always  follows  the  strike."  Escarpments  consisting 
of  different  beds  at  the  lower  from  those  at  the  upper  end,  can  easily 
be  explained  by  supposing  the  sea  to  have  acted  at  different  levels. 
A  longitudinally-sloping  cliff,  of  the  same  kind  of  rock  throughout, 
might  have  been  left  by  the  sea  during  a  gradual  rise  of  the  land, 
or  it  may  have  been  unequally  elevated  after  its  formation.  Sub- 
aerialists  are  not  consistent  in  codling  the  latter  supposition  'Aground- 
less  and  unwarrantable,"  seeing  that  their  theory  (as  explained  by 
Messrs.  Foster  and  Topley)  involves  a  successive  tilting  up  of  the 
inner  end  of  a  valley  to  give  **  excavating  power  "  to  its  stream. 

BeUUian  between  EBcarpments  and  Plains, — In  the  case  of  many 
Tertiary,  Chalk,  and  Oolitic  escarpments  in  Hampshire  (especially 
in  the  vicinity  of  Southampton,  where  the  parental  relation  between 
escarpments  now  formed  by  the  sea,  and  inland  escarpments  on  the 
same  horizon,  or  at  different  parallel  levels,  is  indisputable),  Wilt- 
shire, and  Somersetshire,  the  top  and  base  are  continuous  parallel 
planes.  The  level  areas  above  and  below  will  be  admitted  to  be  the 
work  of  the  sea,  and  unless  we  can  conceive  of  a  coastUss  ocean,  it 
is  difficult  to  resist  the  belief  that  the  face  of  the  escarpment  is 
likewise  of  marine  origin.  That  the  areas  at  the  base  of  escarpments 
should  be  slightly  inclined  affords  no  presumption  against  the  marine 
theory,  as  this  is  often  the  case  with  table-land  *'  planes  of  marine 
denudation." 

Weathered  Escarpments, — ^Mr.  Whitaker  speaks  of  "a  sea-cliff, 
weathered  down  into  a  slof^  with  a  toZns,"  as  distinct  from  an  escarp- 
ment; but  if  the  talus  be  a  proof  of  tlie  marine  origin  of  a  cliff, 
the  escarpments  of  the  Oolite,  Lias,  and  all  the  older  rocks  must 
have  been  sea-cliffs.  A  striking  instance  is  furnished  by  the 
Cotswold  escarpment,  especially  near  Cheltenham  and  Gloucester, 
where  a  rocky  cliff  is  for  great  distances  concealed  under  a  sloping 
talus,  and  where  the  atmosphere  is  still  destroying  a  smoothly- 
grooved  (especially  near  Crickley)  and  pitted  sea-wall,  which,  at 
intervals,  has  resisted  its  action.  The  rocky  limestone  and  mill- 
stone-grit escarpments  of  Derbyshire,  Yorkshire  and  other  counties, 
have  their  bases  buried  in  accumulations  of  blocks,  fragments,  and 
rubbish  (where  they  have  not  at  intervals  been  swept  clean,  leaving 
a  grassy  platform  or  slope),  which  rains  do  very  little  to  remove. 
The  size  of  the  fragments  we  see  at  the  base  of  these  cliffs  (many 
of  which  are  in  situations  where  they  could  never  have  fallen)  must 
be  regarded  as  representing  the  size  of  the  fragments  which  have 
been  carried  away,  and  indicating  the  power  (nothing  short  of 
stormy  waves)  by  which  the  transportation  was  effected.  The  so- 
called  rain-wash,  in  many  cases,  must  have  come  from  a  distance, 
and  has  not  been  furnished  by  a  pluvial  disintegration  of  the  frag- 
ments on  the  spot,  as  is  evident  from  its  composition. 

Assumed    Distinctions    between    Escarpments    and    Sea-dig^. — >^&x. 
Whitaker  institutes  a  series  of  distinctioiiB  \)etNVQeTL  ^Ee»x>^\sl<^T^&  v 
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8ea-oliffi),  most  of  whioh  do  not  apply  to  the  eficarpmentB  with  which 
I  am  aoqiudiited.     I  have  only  space  for  a  few  counter-statements. 

1.  The  bottom  of  an  eicarpment  dom  often  keep  to  one  lerel,  and  the  top  i$ 
often  uneren. 

2.  Sea-cliffs  do  not  always  run  straight  through  homo^neons  rocks,  but  Texr  often 
wind  about  in  a  sacoeesion  of  small  capes  and  coyes,  which  are  inoloded  in  "  corres 
of  laree  radius." 

3.  Among  Archipelagos,  snch  as  the  Sonth  of  England  must  onoe  have  been,  coasts 
are  as  often  beaehless  as  are  the  foot  of  escarpments.  Shores  suddenly  sloping  into 
deep  seas,  at  a  stationary  level,  or  any  kind  of  shores  continuously  rising,  could  neTer 
become  coyered  with  rounded  shingle. 

4.  Sea-clifib  are  no^  **  backed  by  higher  ground  "  in  many  parts  of  ArchipeUgos. 
Sscarpments  are  often  backed  by  higher  ground. 

Destruction  of  Sea-cliffs. — What  Mr.  Whitaker  says  about  the 
atmosphere  assisting  the  sea  reads  like  special  pleading  for  a 
favourite  agent.  It  is  as  obvious  that  the  sea  makes  its  clifis  as  it  is 
that  without  the  sea  there  would  be  no  cliffs.  At  least  two-thirds 
of  the  downfalling  is  the  result  of  sheer  gravitation  through  under- 
mining. Many  sea-cliffs  for  ages  stand  at  the  angle  of  gravitational 
repose.  But  as  Mr.  Whitaker  admits  that  an  immensely  greater 
quantity  of  rock  is  denuded  by  the  sea  than  by  the  atmosphere,  it  is 
not  necessary  that  the  relative  claims  of  "the  organ  and  the  blower" 
should  in  this  case  be  applied.  The  feuot  that  the  atmosphere  does 
wear  down  and  destroy  sea-cliffs  does  not,  however,  seem  quite 
compatible  with  the  theory  which  assigns  to  the  atmosphere  a  power 
of  forming  cliffs  or  escarpments. 

Preservation  of  Ice-marks, — Mr.  Wliitaker  attributes  a  deficiency 
of  reasoning  power  to  his  opponents,  while  he  himself  uses  one 
kind  of  reasoning  in  speaking  of  the  sea,  and  another  in  reference 
to  the  atmosphere.  If  the  preservation  of  glacial  stria?  under  ihe 
sea,  in  some  parts  of  the  fjords  of  Norway,  be  an  evidence  against 
sea-action,  their  perpetuation  on  rock  surfaces  under  the  air  must 
afford  an  equal  proof  of  the  inefficiency  of  rain.  As  regards  tlie 
latter,  it  should  be  remembered  that  they  often  extend  over  great 
areas  under  a  covering  of  soil,  which  could  not  be  the  case  if  **  soil 
is  rotted  subsoil "  (as  CoL  Greenwood  c«ills  it)  on  its  way  to  a  lower 
level. 

Professor  Jukes  on  ike  Avon  Gorge. — In  your  Magazine  (Oct.,  18G7,) 
this  able  geologist  applies  the  "  hard  gorge  and  soft  valley,"  theory 
of  Col.  Greenwood,  to  the  neighbourhood  of  Bristol.  But  from  his 
explanation,  it  is  obvious  that  the  theor}^  requires  the  assistance  of  a 
sliding  scale  to  make  it  fit  different  localities.  Besides  the  Clifton 
gorge  and  the  Bristol  basin,  there  are  at  least  ten  hard  gorges  leading 
out  of  soft  valleys  (some  of  them  perfectly  flat-bottomed  plains, 
with  level -based  escarpments,  for  instance,  near  Keynsham),  which, 
from  the  relative  nature  of  the  rocks  in  which  they  occiur,  would 
appear  to  bo  inexplicable  on  the  above  theory.  It  may  likewise  be 
asked,  if  the  limestone  on  both  sides  of  the  Clifton  gorge  escaped 
pluvial  disintegration  through  being  covered  with  newer  rocks,  how 
were  the  limestouo  ridges  of  the  Western  Mendips  preserved,  in 
PaJa)ozoic  times,  when  V\ie  O\0i  \\.viNi  ^^xA^'^oiXiSb  ^^&  m  course  of  being 
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eaten  away  so  as  to  form  the  Yale  of  Wineoombe?  Professor 
Jukes  implies  that  the  sea,  during  the  GHacial  submergenoe,  did  no 
more  to  make  valleys  than  a  canal  is  made  by  the  water  it  contains. 
I  think  the  contrary  can  be  shown  by  three  fSeusts :  1.  The  rate  at 
which  the  sea  wears  back  its  cli£Bs  in  many  parts  of  the  Bristol 
Channel  may  be  fairly  stated  as,  at  least,  a  foot  in  a  year.  2.  The 
accumulations  of  drift  in  the  midland  and  other  counties  (which 
exhibit  no  trace  of  being  re-arranged  Tertiary  graTrels,  and  which 
ere  only  a  part  of  what  must  have  been  excavated  and  removed  to 
a  distance,)  would  be  sufficient  to  fill  up  many  valleys,  and  obliterate 
many  escarpments.  3.  The  duration  of  the  glaoal  submergenoe 
may  have  been  at  least  60,000  years,  probably  much  longer. 
Dining  this  period  the  sea  must  have  converted  many  n^  shaped 
vales  into  l_i  shaped  plains,  and  may  have  eaten  back  many  miles 
of  the  eastern  side  of  the  Severn  valley  so  as  to  leave  the  great 
Cotswold  escarpment 

D.  Mackintosh. 

P.S. — I  see  that  the  number  of  the  Quart  Joum.  Greol.  Soc.  for 
the  present  month  (Nov.)  contains  several  important  articles  in 
favour  of  marine  denudation. 


RESEARCHES  IN  BRITISH  MINERALOGY. 

To  ihe  Editor  of  the  Okolooioal  Magazine. 

Sib, — Mr.  David  Forbes  in  a  paper  in  the  November  number  of 
the  London  and  Edinhurgh  Philosophical  Magazine,  imder  the  title  of 
"  Researches  in  British  Mineralogy,"  gives  the  results  of  an  analysis 
made  by  himself  of  a  sUver-£fthlerz  from  the  Fox-dale  silver-lead 
mine,  in  the  Isle  of  Man,  and  in  the  introductory  paragraph  he  says, 
''Although  the  cupriferous  tetrahedrite  (occasionally  containing 
traces  of  silver)  has  been  found  in  small  quantities  at  various  locali- 
ties in  both  England,  Scotland,  Ireland,  and  Wales,  thero  is  no 
analysis  of  true  silver-fahlerz  or  polytelite,  or  even  occurrence  of 
the  mineral  itself  recorded,  as  far  as  the  author  has  been  enabled  to 
ascertain."  From  this  I  infer  that  Mr.  Forbes  will  be  surprised  to 
learn  that  silver-fahlerz  has  already  been  found  in  quantity  in  this 
oountry  and  mined  for  the  silver  it  contains.  For  sevenJ  years 
past  it  has  been  raised  and  sold  as  a  silver  and  copper  oro  at  the 
SQver-vein  Mine,  near  Lostwithiel,  GomwalL  Indeed  this  mine  is, 
and  has  been  worked  solely  for  the  silver-fahlerz,  no  other  oro  being 
found  in  any  useful  quantity.  The  lode  (for  it  is  not  found  in 
*'  pockets"  only)  runs  about  43  degrees  east  of  north  and  west  of 
south.  Its  width  appears  to  have  varied  considerably,  but  at  the 
present  time  it  is  about  four  feet  wide.  It  traverses  the  '*  Eillas" 
or  day-slate  of  the  district  and,  so  far,  the  oro  has  become  richer  in 
silver  as  the  depth  increases.  I  know  of  no  accurate  analysis  having 
been  made  of  this  oro,  so  that  Mr.  Forbes  would  be  doing  further 
good  service  to  British  Mineralogy  if  he  would  take  such  a  work  in 
hand.  From  eight  assays  made  by  Messrs.  Johnson  and  Johnacsiv 
and  others,  some  years  since,  the  averaga  ^\q\Ol  o^  «^N«t  ^^ia  ^i^^ 
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oiinoes  to  the  ton  of  oie,  bat  the  fermginoiu  goeaan  at  that  time  con- 
tained muoh  sUver  also,  in  what  form  I  know  not;  and  I  cannot 
ascertain  whether  the  gossans  were  assayed  only,  or  the  compact 
sUver-fiihlerE  likewise.  In  one  instance  uie  proportion  of  sOver  to 
the  ton  of  ore  was  214  oonces  I  The  last  sample  sold  contained 
86^  ounces  to  the  ton.  Unlike  the  position  of  this  mineral  in  the 
Fox*dale  mine,  there  is  no  granite  within  a  distance  of  two  or  three 
miles.  This  mine  affords  the  only  known  instance  in  this  coantry 
of  a  continaoos  lode  of  silver-&hlerz,  and,  as  I  have  before  stated, 
no  other  ore  is  found  in  sufficient  quantity  to  be  of  any  commercial 
yalue.  The  associated  minerals  are  quartz  (which  in  some  parts  of 
the  lode  is  much  mixed  up  with  the  tetrahedrite)  ohalybite,  and  iron- 
pyrites.  Under  the  name  of  Wheal  Fortescue,  Silver-vein  was 
formerly  worked  for  the  rich  deposits  of  silver  it  contained;  I  sup- 
pose in  the  state  of  sulphide,  but  was  abandoned  for  want  of  capital. 
If  Mr.  Forbes  should  be  sufficiently  interested  in  the  fact  as  well  as 
in  the  mode  of  occurrence  of  silver-fiahlcrz  in  this  locality  as  to  visit 
it,  I  can  assure  him  that  he  will  meet  with  very  willing  assistance 
from  my  friend,  Mr.  Tailing,  of  Lostwithiel,  who  knows  every  part 
of  the  mine  well,  and  who  I  have  to  thank  for  many  of  the  above 
particulars  which  I  had  nearly  forgotten,  as  it  is  now  three  yean 
since  I  descended  it  in  his  company. 

I  am,  Sir,  yours  very  truly, 
Bbitish  MnsEuif.  Thos.  Daviss. 

THE  BELGIAN  TERTIARIES. 

To  the  Editor  of  tlie  Geological  Magazink. 

Sir, — ^I  am  desirous  to  correct  a  mistake  which  I  unintentionally 
made  in  my  paper  on  the  Belgian  Tertiaries,  contained  in  the 
Geological  Magazine  of  November  1st.  I  have  there  stated 
(p.  504)  that  Mr.  Searles  Wood  had  remonstrated  against  certain 
views  explained  by  Mr.  Godwin-Austen  in  his  paper,  "On  the 
Kainozoic  Formations  of  Belgium."  I  now  learn  from  Mr.  Searles 
Wood  that  he  has  not  published  any  paper  relating  to  this  subject, 
but  that  the  opinions  which  he  had  expressed  with  regard  to  certain 
of  Mr.  Godwin- Austen's  views  were  communicated  to  me  in  letters 
which  we  exchanged  on  that  subject.  I  trust  to  be  excused  for  this 
error  on  the  ground  that  my  paper  was  written  at  a  time  when  I 
had  none  of  my  books  at  hand  to  refer  to,  as  already  stated  (p.  506). 
— Yours  truly,  A.  von  Eoenen. 

UnIVRBRITY   of   MA.RBinElO, 

Hwtmkr  18M,  1867. 


We  are  informed  that  the  collection  of  M.  Deshayes'  Eocene  Shells, 
from  the  Paris  Basin,  forming  the  types  of  his  great  work,  "De- 
scrij^tion  des  Coquilles  Fossiles  des  Environs  de  Paris,"  which  has 
occupied  so  many  years  in  publication,  has  just  been  purchased  by 
the  French  (Jovemment,  for  the  Museum  of  the  Jardin  des  Plantes, 
Paris,  for  the  sum  of  100,0Wi  illoTvaa. 
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